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PREFACE TO PART III

‘\, E have little to add to what has been stated in the Preface to

Part II. The present fasciculus follows in order and deals with
the genus Haemaphysalis of which we recognize 50 species and varietics ;
three species (spinulosa, obtuse and numidiana) being included althongh
we are somewhat doubtful as to their validity. Many species hitherto
regarded as valid are noted in our synonymic lists.

All of our deseriptions are original ; they include three new species
and three new varieties, aberrant forms and numecrous hitherto un-
described stages of known species.

The terms and signs used are the same as in Part I, pp. 127-132,
to which the reader is referred.

Tllustrations.

We again lay stress upon the illustrations.  Those appearing in
the six plates are republished from papers by Nuttall, Cooper and
Robinson, and Nuttall respectively, and comprise 29 figures in addition
to 144 figures in the text, making o total of 173 figures illustrating
this Part. Of thesc figures, 24 are taken from other authors, the
impressions being made from the original blocks.  The majority of the
new text-figures were drawn under our direction by Mr N. Cunliffe.

The genus Huemaphysalis has been very poorly illustrated hitherto
and we have sought to make good this deficiency, many speeies,
inelnding their immature stages. being now figured for the first time.

Of the 72 new text-figures 45 were drawn by N. Cunliffe
24 2 ,»  G. H. F. Nuttall
2 . 5s  N. Cunliffe and E. Wilsen
1 was drawn by C. Warburton
Of the 72 previously } 21 are from publications by C. Warburton

published text-figures{ 21 . . L. G. Neumann

17 Je . C. Warburton and G. H. F.
Nuttall

) ., - G. H. F. Nuttall

2 " be W. Donitz

1 is from a publication by L. E. Robinson

1 . o0 Nuttall, Cooper and Robinson

144

Most of the figures were drawn to secale, others, not o drawn, are
described as ““sketches.”
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Genus II. HAEMAPHYSALIS C. L. Koch, 1844.
SYNONYMY AND LITERATURE.

The following references only relate to publications which deal with the genus
or cognate matters.

Ixodes 1827. Audouin, p. 428 ([ leackii=H. leack?). 1849. Gervais, p. 49
(L. lagotis= Haemaphysalis sp. ).——1869. Packard, p. 67 (1. chordeilis= 1. cinna-
barina Koch ; 1. leporis-palustris = H. leporis-palustris).—— 1880, Mégnin, p. 132
(1. chelifer=H. concinne Koch &). Sece further under our list of condemned
species.

Haemaphysalis 1844. Koch, p. 237 (genus first defined. Four species : 1 H. rosea,
2 cinnubarina, 3 sanguinolentd, and 1 concinna, of which cinnabarina and
concinna are good species). 1847, Koch, p. 25. 1877. Canestrini and
Fanzago, p. 110 ; Murray, p. 199.——1890, Canestrini, pp. 483, 193.-—-1892,
Canestrini, p. 581 ; Marx (), p. 233, (b), p. 283 ; Trouessart, p. 47.——1895.
Railliet, p. 714 (nothing original). 1897, Neumann, pp. 326, 358 (key for
determination) ; Supino, pp. 241, 243. 1900, Ward (¢), p. 200 (nothing
original). 1901, Salmon and Stiles, pp. 457-1459, tigs. 219-221 (from Neumann,
1897 ; they give short generic diagnosis, synonymy, bibliography and transla-
tion of Neumanu’s key).——1905, Lahille, pp. 14, 15, 44, 154. 1906. Buy,
P- 118 (generic characters tabulated) ; Wheler, p. 420.-—1907. Donitz, pp. 15,
67, 111 ; Hunter and Hooker, p. 52 (incomplete generic diagnosis) ; Pocock,
p. 190 (key to genera of ticks) ; Warburton («), p. 92, pl. VII, fig. 2 (classifica-
tion briefly treated).——1908. Banks, pp. 13, 20, 32 ; Bonnet, p. 259 (condensed
from Neumann), figs. 28-30 (poor; ; Nuttall (VII), p. 16 (oviposition described
and figured) ; Nuttall, Cooper and Robinson, p. 155 ; Warburton (IV), p. 508
(difficulties of classification discussed). 1909. Blanchard, pp. 145-147 (generic
characters defined, key to species following Neumann); Hunter (VI), p. 255
(thinks ground birds disseminate immature stages); Rohr, p. 141 (nothing
original, quotes Neumann and Aragio). 1911, Neumann (a), p. 105 (gives
key to 13 species recognised as valid together with brief notes on 13 doubtful
species ; four species comprise nine subspecies) ; Nuttall, p. 67 (habits of
ticks in relation to hosts; behaviour of male considered); Nuttall and
Merriman, p. 44 (males of this genus, in common with other Metastriate
ticks, have a chitinous flap over the sexual orifice); Nuttall and Warburton,
p- 119 (of this book ; generic characters freshly defined and figured).——1912.
Hooker, Bishopp and Wood, p. 89 (nothing original) ; Warburton (VII), p. 122
(generic characters discussed).——1913, Nuttall, p. 195 (structure of hypostome
and variability observed in the genus); Patton and Cragg, p. 627 (genus
defined and key for determination taken from Neumann, 1911 a).

N. L 23




350 Genus Haemaphysalis

Wrongly spelt Hacmophysalis by Canestrini, 1884, p. 113, and by a few other
authors.

Hacmaphysalis concinie Koch, designated as the type of the genus by
Neumann, 1901, p. 340. .

Rhipistoma 1844, Koch, p. 239 (two species: 1 R. leackir, 2 R. ellipticuin).——1847.
Koch, p. 27 (but on p. 135 L. ellipticum is transferred to the genus Rhipi-
cephalus 5 both  ellipticum  and  leackii, however, = Haemaphysalis leachi
Audonin, 1827). 1861. Fiivstenberg, p. 208.——1878. Karsch, p. 337
R feachil7).——1888, Duges, p. 129, 1890. Canestrini, p. 483. 1892,

3 (D), p 283.——1896, Oshorn, p. 261 (R. leporis which = Haema-

-palustris (Packard, 1869)).——1897. Neumanu, p. 326 (given as

1901, Salmon and Stiles, p. 457 (follow
Neumann as do also subsequent anthors).

Wrongly spelt Rhipidostoma by Karsch, 1878 ; Dugts, 1888 ; also misspelt
Rhiphistoma by Oshorn, 1896, and the authors who quote hitn and the spelling of
the foregoing writers.

Rhipistoma leachiy Koch, may well be designated as the zype of the genus
although 2. eflipticvnm 1might serve as well ; since they are synonymous.
Salmon and Stiles; 1901, p. 457, cite Marx as if he had designated “ H. leachi”
as the type, but he did not do so.

Rhipicephalus 1847. Koch, p. 135 (R. Uipticus= M. leacks).— 1877, L. Koch (b),
p. 196 (R. expositicius=most probably H. cininabarina var, punctata (Canestrini

Marx (a), p. 23
physalis leporis

a synonyi of Haemaphysulis).

and Fanzago, 1877).

Gonixodes 1888, Dugts, p. 129. 1897. Newmann, p. 343 (as a synonym of
Haemaphysalis ; subsequent authors agree with Neurann.  (onizodes rvostralis
Duges, the only species=partly Huemaphysalis leporis-palustiis (Packard,
1569)).

Herpetobia 1890, Canestrini, pp. 486, 493, 527. 1891, Canestrini, p. 719.
1897, Newmann, pp. 327, 329 (as a synonym of Haemaphysalis ; we agree
with Neumann.  Herpetobio sulcate Canestrini, the only species=probably
Haemaphysalis cinnabarine var, punctate (Canestrini and Fanzago, 1877) ;
immature stages which Canestrini, 1891, p. 719, supposed might prove to
belong to one of the already established genera).

Opisthodon 1897. Canestrini, p. 468 (0. cuscobius the type=H. cuscobia, a nominal
species).  Supino (¢} and (b), p. 252, gives the following 3 species : 1 0. asiaticus,
which Neumann regards as a nominal species : we have examined the type and
find it to be /1. leacki; 2 0. canestrinii, and 3 0. gestroi Supino=likewise
M. leacki.  Neumann, 1897, p. 326, gives Upisthodon as a synonym of Haema-
physalis, with which we agree.

Wrongly spelt Opistodon by Wheler, 1906, p. 420, and other authors.

Prosopodon 1897.  Canestrini («), p. 417 (name proposed as a substitute for
Opisthodon which the author found to be preoccupied ; one species, 2. cuscobius
=merely a nominal species). Merely listed by Blanchard, 1909, p. 150, and
Neumann, 1911, p. 105.

Not Pseudixodes Haller, 18582, p. 311, as stated by Canestrini, 1890, pp. 485-526.
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GENERIC CHARACTERs : Metastriata, i.e., with anal grooves embracing
the anus posteriorly. Usually of small size. Scutum inornate and
without eyes, and in the female, without lateral grooves. Capitulum
with buse sub-rectungular, and with palps normally short and conical,
broadest near the posterior end of article 2, which (except in rare cases)
projects laterally beyond the buse. Sexual dimorphisu slight, the male
possessing no ventral plates or shields.  Coxa I never bifid ; trochanter 1
with a blade-like dursal retrograde process.

The chief difficulties presented by the genus Haemaphysalis arise
from the absence of characteristics —such as eyes, colour-markings, anal
armature in the 4, ete—which are of great specific value in other
genera. The prevailing colour is yellow, in ungorged speeimens, and
the general integument is rather highly chitinised, so that those
structures which in most ticks are conspienous by their comparative

fothalatticls
3

- gpacee

/;:mxu/e:‘%“

nedean fiost amat grecve

Fig. 308. Haemaphysalis wellingtoni 3 in dorsal and ventral aspects, ¢ in dorsal
aspect. (Reprinted from Part II, Fig. 120.) To show the generic characters and
nomenclature of parts.

hardness stand out in less salient relief. Thus, the scutum of an unfed
nymph is sometimes only visible after rather close examination. The
capitulum is in most cases much alike in the 4 and § so that in many
species identification is almost equally casy from either sex. There
are exceptional cases, however (e.g. H. concinna, H. coraigera, etc.), in
which the 4 palps have striking peculiarities not found in those of
the 9. The sexes are more frequently dimorphic as regards the coxal
armature. Wherever the coxal spines are strongly developed in the
4 their peculiarities are only very faintly echoed in the 9. There is
23—2
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what may be considered a normal coxal armature to which a large
number of species of Haemaplysalis conform in both sexes (Fig. 360).
It consists of a moderate internal spur on coxa I (which is sub-
triangular), a slight spur at the middle of the posterior borders of coxae
II and II1, aud at the internal angle of coxa IV. If a § speeimen
possesses anything more pronounced than this in the way of coxal
armature it is pretty certain that the &' coxae will be unusually
spinose.

All species of Haemaphysalis have a blade-like dorsal retrograde
spur on trochanter I Some species have ventral retrograde spurs on all
ov some of the trochanters, and these are excellent specific characters
usually to be found both in the 4" and in the §.  Many forms have a
hardly perceptible prominence in that position, but we shall only
speak of the trochanters as “spurred” if this characteristic is readily
recognizable.

Species belonging to the genus Haemaphysalis are less readily
identificd than Iwodes by means of a dichotomic key, because, as
already stated, there are few salient features which serve to
differentiate them. The diagnosis has frequently to be based on
numerons minor points which, in the aggregate, permit of the identifi-
cation of a species, due regard being paid to individual differences
which may be fairly marked. Stress must be laid for this reason upon
accurate figures to accompany the text.

Although Neumann (1901, p. 340) designated f. concinna Koch
as the type of the genus, the 4 of this species 1s atypical in that its
palps are unlike those of any other member of the genus. Of the
four species originally included by Koch, who founded the genus
Haemaphysalis, only a second species, . cinnabarine, remains which
would take priority over I1. concinne and might, with better right, be
designated as the type of the genus.

We have attempted a linear arrangement of the species, beginning
with atypical forms like H. inermis, with the palps simple and non-
salient laterally, and proceeding by degrees to species like H. dentipalpis
with complex, strongly salient palps. No such arrangement can be
more than partially successful, but it is hoped that nearly allied species
will in most cases be found in tolerably close juxtaposition.
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Key for the determination of species of Haemaphysalis'.

Some varieties are included under the type, others are directly
determinable by the key. The species which include varieties are
indicated by (v) after the specific name. There are 45 species and
varieties whose 4's are known.

Males.
‘Palps not salient laterally, 1.e. no wider than the -
basis capituli . 2 . . ol
]P Ips more or less salient latelal]y . . o &
No lateral grooves or cornuna, dentition 2 2
1 (Europe, Transcaucasia) . inermis 362
Lateral grooves and cornua, dentition -l- 4 (~\sm) warburtont 369
9 (No lateral grooves . . . . . . 32
{Lateral grooves present . . . . .5
Palpal article 2 with marked lateral salience
3 J curving forwards (Malaya) . . vidua 495
Palpal article 2 only slightly salient and suucel\
larger than article 3 . : c o !
4 Pa.]pal article 3 with dorsal retrograde spur (Asia) hystricis 422
i , 3 without spur (Burma) 5 . birmaniae 415
5 jCO\al spurs normal and inconspicuous ’ . 16
" (One or more coxae strongly spurred . . . 6
6 All the coxae with strong subequal spurs . T
’ Coxae II and III only feebly spurred . .10
jAll trochanters with ventral spurs . . .8
7. Only trochanters I and Il spurred; tarsi
[ humped (Africa) . . . . . calcarata (v) 442,444
Palpal article 2 much longer than 3; body pro-
truding behind scutum (Madagascar) . . elongata 498
Palpal articles 2 and 3 sub-equal, each with a
ventral retrograde spur . . 5 -9

! For explanations of terms and signs used see pp. 127-132 (Ticks Part 11). and p. 361.
2 See H. obtusa, from Réunion, which is leachi-like in other particulars.
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10.

13.

14.

18.

19.

20).

venus Haemaphysalis

(Palpal article 2 with external spur, on lateral
salience (Borneo) . . . calvus
lP’llp al article 2 with spur at inte nml an(rlo (India) montgomeryi

‘Cma IV with 2 long spurs close together (Asia)  corntgera (v)

» o 1long spur . . . . .0t
'Ln\ ac I and IV with hmg spurs (India, Ceylon,
Judea) . . . . . . spintgera (v)
l()u Iy coxa IV with a lonw spur . . . .12
Lateral grooves long . 5 : . 5 .18
{ . ., short. . . . . . 14

(Palps rounded laterally, very short (Kurope, N.
‘ Africa, Asia Minor, Transcaucasia) . . ctnnabarina
] var. punctuta
i Palps  salient laterally, curving forwards
L (America) . . . . . . . cinnabaring
‘Palp al article 2 with ventral spur (New Guinea,

Queensland) . . . Spinigera var. novae-guineae
(Ialpal article 2 without spur . & . .15

Coxa IV with needle-like spur ; palpal article 3
as broad as 2 (Africa). . . . . uciculifer

| Coxa IV with stouter and more tapering spur;

palpal article 2 broader than 3 (Asia) . fluva

. , 3 with no such spur . . .21

Lateral grooves very short (Africa) . . . purmata

{Palp al article 3 with dorsal spur, more or less erect 17
{ ,, ,  fairly long . : : .18

Cornua very strong, as long as basis capituli . 19
»  moderate 5 : o o 5 .20

(Palp‘ll article 2 very long, much longer than 3
(India, Ceylon) . . aculeatu
'P.Llpd] articles 2 and 8 sub- equal ((A,)lon) . cuspidata

(Scutum long-oval, finely punctate (Asia, K.
J Africa, N.S. Wales) .

(Scutum somewhat truncate pOSCPI]Ol]), (‘U.II'S(‘]y

punctate, a small species (India, Ceylon) . purva

PAGE
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501

447

380

373

449

411

408

418

440
438

bispinosa (v) 427, 433

435




26.

(8]
-1

29.

30.

31.

Key to species

Palps pincer-like, article 3 being long and
incurved (Europe)
Palps otherwise

JPaIpal article 2 with several processes at pos-
terior margin (Malaya)
(Pa[pal article 2 otherwise .

[Palps only shightly salient lateral[y, articles 2
1 and 3 sub-equal . .
lPwlps strongly salient at the base of ar tlcl(,

short (Ceylon)

JTrochauml spurs strong; lateral grooves very
{Trochantal spurs absent or inconspicuous .

Scutum with surface irregular, very coarsely
punctate! (Asia) .

Scutum otherwise

[

|

[L'ttelal grooves very short; palpal article 3 with
very strong ventral spine (S. America)

10thel\\15( :

(Hypostnmo 6 6; trochantal spurs very slight
(Formosa, Burma)

[ i trochantal spurs absent (hp‘tu)

J

Hypostome 5 5

Basis capituli with ventral cornua; hypostome
313 (N. and S. America)

Basis capituli without ventral cornua ; hypostome
with more teeth .

short-oval

Each palp long and narrow (Austraha)

{Scutuln markedly elongate
{ conical, article 2 being broad basally .

”»

I( Lateral grooves very short ; tarsi humpe(l (Mada-
i gasear)
tLateml grooves lung 5 td.lsl tdpel ing (Afrlca

Asia, N. S, Wales)

oo
St

conetnna
22

dentipalpis
23

oY
O

turturis
25

papuand
26

kochi
27

Sformosensis
Japoniea (v)

. leporis-palustris

29
30
83
humerosa
31

sumnplex

leachi *

1 Regarding an atypical form from Malaya which is devoid of coarse punctations, see

p. 405,

2 See also H. numidiana, from Algeria, p. 478.
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6 Genus Haemaphysalis

P‘llp‘ll article 3 recurved to a point at postero-
internal angle
Palpal article 3 \tmwht along pmtenm bordu

Lateral contour of palp much curved (Africa)
( or (Anstralia)

Lateral contour of palp nearly straight (a very
small species, Asia)

right angle (small species, Singapore)
Lateral salience a gentle curve, capitulum bell-
{ shaped

Hypostome 6 6; tarsi tapering (India)

JL ateral salience of palp pm_]cc’omg almost at a
{ . 4 4; tarsi humped (Asia)

Females.

33

34

hoodz (v)
bancrofts®

wellingtoni

doenitzi

35
howletty
campanulate

There are 41 species and varieties of which the ¢s are known.

(l’a]ps not salient laterally, no wider than basis

capituli
11’11})5 more or less salient ldtcmlly
’ Tarst humped; coxal spurs rather strong and
blunt (Asia) . . .
lTJ.rsi not humped ; coxal spurs small and pointed
{Hypostome 3 3 (Transcaucasia, Cancasia, France)
-z | hy
( . 4|4 (Formosa, Burma)
{Trochantal spurs distinct

]
i ® ,  feeble or absent

Trochanters all spurred
[Distinct spurs on some trochanters only

Scutum broader than long (Borneo)

{ ,,  longer than broad.

[Pa]ps strongly salient; hypostome 3 3 (Mada-
gasear)

l Palps very slightly «allent hy postome 5 5 (India) montgomeryi

warburtony
3

inermis (v)

Jformosensis

4
8

5
7

calvus
6

elongata

! These two species should be differentiated by refercnce to the deseriptions.
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Key to species

Trochanters: only I and IT bear conspicuous
spurs (Africa)

i :
Trochanters: only IT and IV bear CO]’ISplCuOlli
spurs (India) . . . .
Palpal article 3 with distinct dorsal spine, more
or less erect
Palpal article 3 without dorswl spine, but pos-
terior border may protrude 5
Palpal article 2 much longer than 3 (India,
{ Ceylon) . 3 .
Palpal articles 2 and ‘3 sub oqual
(Lateral salience of palpal article 2 with ventral
retrograde process (India, Ceylon, Judea) .
0. -
tLateral salience of palpal article 2 without such
a process . 5 5 . . .
Dorsal spine on palpal article 3 very strong;
J cornua very strong (Ceylon) . .
11.
| Dorsal spine on palpal article 3 moderate ; cornua
l moderate . . .
Scutum longer than broad (chiefly Asia)
12 {
,  at least as broad as long
(B&SIS capituli thrice as broad as long, broadest
g posteriorly (Africa) .
13.
Basis capituli twice as broad as long, rectangu[ar
k (Asia) . .
14, Scutum wmuch longer than broad - 5
only <11ght]y or not longer than broad .
[Palp with lateral salience protruding sharply
- almost at right angles to axis (Singapore) .
15.
, with lateral contour straight or only a]lghtly
L curved . . .

., short cone-shaped, as broad as long (Afllcd

Palp much longer than broad
|
Asia, N. S. Wales)

1 Not at present distinguishable in the ¢.

357

calcarata (v)

howlettr

14

aculeata
10

spinigera (v)
11

cuspidata

12
bispinosa (v)

or (India, Ceylon) parva?

13
purmata
hystricis

15
19

doenitzi

16
17

leachi ®

2 See also H. spinulosa, from Uganda (p. 476) and H. numidiana, from Algeria (p. 478).
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17.

1R
Lt

26.

Genus Haemaphysalis
| Capitulum base with ventral cornua ; hypostome
3 3 (N, and S. America) . : . . leporis-palustris
Capitulum base normal ; hypostome with more
{ teeth . . . ! . . ) .18
‘th« ral  grooves very long: hypostome 5 5
(Anstralia) . . . . humerosa
Lateral grooves half the wutdl length ; hypo-
stome 4 4 (Asia) . . : . . wellingtony
I’ulpnl article 3 as broad or broader than article 2 20
. ,» 3 distinetly narrower than article 2 21
'> Scutum broader than long; tarsi very long
(Abor Country) . . . . aborensts
l Scutum cordate ; tarsi modemte (‘\tuca) . aciculifer
|S( sutum broadest in front ; porose arcas large . 22
. ,, middle ; porose areas mode-
1 rate . . . . 5 . . 23
Palps rounded laterally (Europe, N. Africa, Asia
Minor, Transcancasia) 5 . cinnabarina var. punctata
Palps with more pronounced lateral salience pro-
l curved (America) . . . . . cnnabarina
Hypostome 6 6 (Enrope) . . . ! . concinna
. less than 6 6 . : 5 . .24
|‘ Palpal article 3 with distinet ventral spur . . 25
- . » %, nospurorat most a slight
[ point . . : c : : 5 . 30
(Palpal article 2 widest distally (India) | . ktnneary

(— . 2, basally . . ! . 26
( Sentum cordate, narrowing posteriorly ; tarsi

) humped (Asia) . : . 5 . campunulata
(Scutum sub-circular or with sides sub -parallel ;

tarsi tapering . . . . . .27

{Coxa I with long sharp spur (Asia) . . . cormigera
. I, shght spur . . . . .28
(Busis capituli thrice as broad as long: porose
areas far apart . . 0 )

Basis capituli twice as broad as long, porose

arcas reniformn, closer together (Brazil) . kochi
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Key to species

1Scutum finely punctate ; cervical grooves
shallow (Africa) .
I Scutum cortr&d) punctate ;

deep (Asia)

29.

cervical grooves

(Asia)

article 2

JPalps rounded laterally, widest at middle of
30. 3
(Palps with strong lateral mhencg at bw, ut

article 2
Palpal article 2 with posterior border straight
3L and horizontal (Africa)
Palpal article 2 with posterior border contmu
broken (Australia)

Nymphs.

359

stlacea

pupuana

Hava

hoodi (v)

buncrofti

There are 19 species and varieties of which the os are known.

Palps narrow  basally, not salient laterally

(Europe, Transc: wieasia) . .
Palps salient laterally beyond the b‘ms mpltuh

{Body very elongate and narrow ; palpal article 2

1. produced backward (Australia)
Otherwise .
3 v‘Bdsla capitull with ventral cornua
= ,  without ventral cornua
3 Basns capituli rectangular (N. and S. America)
1 { »  with pointed projecting sides
Occurrmg in Eunrope, N. Africa, Asia Minor,
4. Jl Transcaucasia .
Occurring in N. and S. America
(Palp with lateral salience slight, articles 2 and 3
5. sub-equal .
lP'Llps with lateral salience malked
6 Cornua very strong (Ceylon)
: »  Ilnconspicuous
7 Palpal article 3 longer than 2 (Abld)
’ 2 at lmst as long as 3

nernis

1

huwmervsa
B)

MY

T

Aeporis-palustris

4

cinnabaring var. punctata

cinnabarina

6
10

cuspiduta

[

{

wellingtony
8
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360 Genus Haemaphysalis

3 (Scutum broader than long (Africa) . . . parmata
o ‘[ . sub-circular . . . . . .9
 Basis capituli shorter than palps;: lateral palpal
salience rounded (Asia) . . pupuana
9, Jasis capituli as long as palps, lmml nll(mo
( pointed (Asia, E. Africa, New South Wales) bispinosa
or (India, Ceylon) parva
|'l’;1]p with lateral salience bearing a ventral
10. retrograde point . 5 . . .11
l ., without such a point . . . . 13
I’Cn.\'al spurs distinet and sharp (Africa) . . calcarata
11. or ¢. var. houy*
1 . ,  weak and inconspicuous . . .12
12 (Refer to Figure (Africa, Asia, N.S. Wales) . leachs
I ,»  (New Guinea, Queensland)
spinigera var. novee-guineae
13 Trochantal spurs present (Queensland) . . bancroft
. . , absent . . . i .14
| Basis capituli with sides rounded; no cornua
1+ (Europe) . . . concinna
[ Basis capituli 1ectdnrrul(u with distinct cornua. 15
15 {Tarsi humped (Madagascar) . . . . sumplex
| . otherwise (Africa) . . . . . hoodi
Larvae.

We know the larvae of 14 species and varieties. All known larvae
have hypostomes with dentition 2 2.

(Basis capituli with ventral cornua (America) leporis-palustris

| Basis capituli otherwise . 5 : . o
JPalps when joined, forming an obtuse angle

1. (Africa, Asia, N. S. Wales) . 3 . . leacht
l Palps otherwise 5 2 . . : o 3

. J Palpal article 2 not protruding laterally (Kurope,

Transcaucasia) . . . . . . unernas
lPdlp"il article 2 protruding . . . .3

1 H. calcarata var. houyi has a slight ventral spur on trochanter I which is not
discoverable in the type o.
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3 Basis capituli without distinct cornua 4
| { » »  otherwise G
4 {Basis capituli without projecting lateral angles . 5
L . with projecting lateral angles
(Europe, N. Africa, Asia Minor,
Transcaucasia) . cinnaburina var. punctata
or (America) . . . . cinnabarina
Basis capituli with posterior border straight
(Europe) . . . . . . . concinna
(Asia, E. Africa, N. S, Wales) . . . bispinosa
5 (Africa) . . . . . . . purmuta
(India, Ceylon) . 5 . parve
Basis capituli with posterior buulox concave
(Asia) . g : . . . . wellingtont
6 {Coxa I spinose . 5 . LT
|, I with blunt tub(‘l‘(hlt\ (Afuc.n . . hoody
7 Coxae II and ITI unarmed (Ceylon) . 5 . cuspidata
II and IIT slightly armed . . . 8
8. Basis capltuh broader than long (Queensland) . bancroft
A narrow (Asia) o o o . papudana

Note to Terms and Signs.

Ventral cornue is a new term whercby we describe processes protruding from
the postero-lateral angles of the ventral surface of the basis capituli. So far we
have only observed them in /1. leporis-palustres (all stages ; see Figs. 325, 326, 328,
329), and in M. cinnabaring (o and L ; see Figs. 319, 320, as well as in its var.
punctata (0 and L, Fig. 324).

Spiracle.  The letters A and D, in connection with the figures of the spiracle,
indicate its orientation with regard to the body of the tick: A=anterior,
D=dorsal.

The explanation of the other terms and signs will be found in Part IT.

pp. 127-132. .
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SPECIFIC DESCRIPTIONS

OF VALID SPECIES OF HAEMAPHYSALIS AND OF THEIR
VARIETIES

1. HAEMAPHYSALIS INERMIS Birula, 1895.
Figs. 309-312.

Lit., Synon. and Icon.:

Havimaphysalis {nermis Birula, 1895, pp. 360, 361, PL 11, Figs, 7-9 (9 eapitulum,
showing porose areas, anus, coxa I ; evidently drawn from balsam-mounted
speeinien, therefore wisleading) ; Latin description of @ only. Neumann,
1901, p. 264 ;5 gives French translation of Biruls description.  Neumain,
1911 a, p. 1165 listed as a doubtful spectes.

Haemaphysalis ambigua Nemmann, 1901, pp. 262, 263 (not figured) ; the deserip-
tion given by the author agrees in all essentials; he only refers to the @,
the description being based on 6 @ probably of French origin, from
E. Simon’s collection.  Neuwmann, 1906, p. 217 ; describes a more highly
chitinized @ in which he thought he perceived a trace of eyes (specimen
in British Museum). Bounet, 1908, p. 260 ; describes the @ in two lines
and states that it probably does not oceur in France, being Asiatic ; his
Fig. 30, of the @ capitulum, is bad. Blanchard, 1909, p. 148, Fig. 178
species merely listed and figure reproduced from Bonnet. Neumann, 1911 «,
p- 109, states the species oceurs in France.

Male (IMig. 309): Scutum 277x19 to 1'T4x1-24 mm.}, fairly glossy,
convex, dark, with very many small discrete punctations, rather linearly

! The seutums of 10 2, collected by Brumpt in France, measured in mm. :
24 x16 2:2 x16

2:38 .17 2:03 x 135

2 16 2:0 x 145

%16 2:0 w14

3 x 155 174 < 1724
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arranged towards the posterior end, and leaving a few non-punctate
islands, the largest being median and longitudinal; o cervical or
lateral grooves ; festoons short and ill-defined.  Cupitulum very small,
and departing widely from the form normal to Huemuphysalis; base
rectangular, with rounded angles, broader than long, deeply pitted on
its dorsal surface; palps clavate; article 1 easily visible dorsally ;
articles 2 and 3 not clearly scparated, not salient at the base, broadest

Fig. 809. M. inermis 3 (N. 739 d). Dorsum, and more highly magnified detail of
capitulum and legs. Specimen found on fox at Surnabad, Transcaucasia, 1903, by
Dr E. Dschunkowsky. Original, N.C. del.

towards the distal end : hypostome 2 2. Venter: genital orifice between
coxae II; spiracle very large, elongate, tapeving only slightly.  Legs
fairly long and strong: all the coxae with a single short pointed spur,
internal on coxae I and IV, median on coxae [I and II1; trochanter T
very large, with broad, blunt dorsal retrograde spur; tarsus IV swollen
in the middle and tapering gradually ; pad short.



364 Genus Hacnaphysalis

Female (I%ig. 310): Scutwm broader than long or the reverse,
124 to 09 mm. long!, with rather sinuous contour; punctations
numerons, uniform, diserete; cervical grooves far apart, shallow and
inconspicuous.  Dorsal surface of body closely and finely punctate ;
festoons distinet when unfed.  Capitulum departing widely, as in the
g, from the normal Haemaphysalis form ; the base sub-rectangular but
rather salient postero-laterally: no cornua; porose areas very large,
deep, circular, separated by their diameter, a triangular pit in the
posterior part of their interval.  Palps as in ¢, but longer. Hypostome
3 3. Veuter: vulva between coxae 111 spiracles large, short comma-
shaped: anal grooves ogival. Legs as i d.

Fig. 310. H. inermis ¢ (N.788). Scutum and capitulum in dorsal and ventral aspects,
coxae with trochanters, spiracle and tarsus 1V. Same origin as ¢ in Fig. 309,
Original, N. C. del.

! The scutums of 19 ¢, collected by Brumpt in France, measured in mm. :

124 %10 0-98 x 144 The hodies of 3 unfed ¢ (marked * in
12 x1-2 097 x 1'15* the adjoining secutum-measurements}
1:18x 09 096 x 1-33 measured respectively in mm. :
1.13x1-10 095 x 1-12* 2:32x1-8

1112 x 0-96 0:94x 116 2-5 x 185

11 x1-1 093 x 0-95 2:57x 18

11 x1:05 09 x1-16*

107 x 1-06 09 x1'15

1:07 x 095 09 x1-09

1:0 x1-08
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Nymph (Fig. 311): Body dark brown, broad, with large decp
punctations, uniformly distributed ; sharply defined median groove and
festoons ; about 1-6 x 1'3 mm., when unfed, attaining about 25 x 21 mm.
when replete. Scutum about 044 x 065 mm.}, cordate, with slight
emargination, strongly shagreened in texture; cervical grooves well-
marked to the posterior border. Capitulum : base fairly long, without
cornua but projecting laterally at its posterior border in rounded

O-5mm

Fig. 311. H. inermis o (N. 2762). Seutum, capitulnm in dorsal and ventral aspects,
coxae, spiracle and tarsns IV. Specimen from France, received from Dr Brumpt, 1911.
Original, N. C. del.

prominences. Palps massive, rounded externally, widest at the base of
article 3. Hypostome relatively long and narrow, lanceolate, dentition
212, Venter: spiracle ovate, the narrow end directed dorsally.  Legs:
coxae with short blunt spurs in the normal position; the dorsal retro-
grade spur on trochanter I short and rounded; tarsus IV tapering
gradually ; pad medium.

Larva (Fig. 312): Body broad, with a few scattered punctations
and long, sharply defined festoons; about 09 x 0'8 mm., when unfed;

! The scutums and bodies of 3 o, collected by Brumpt, measured in mm, :

Scutum Body
047 x 065 2:5 x2'1 gorged
045 x 0°66 1-3 x1-12 unfed
044 % 065 14512,
0-43 < 0-66 16 x1-36
0-43 x 0-60 16 x1-3 -

24
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attaining about 1'8x 1'3 mm. when replete.  Scutum about 03 x 045 mm.?,
like that of the o, but with shallow, more parallel cervical grooves.
Capitulum : base without cornua or lateral projections, its antero-lateral
edges rounded.  Palps as in the o, except that articles 2 and 3 appear
fused.  Hypostome and Legs as in the o

Our description of this species is based on the examination of many

specimens chiefly derived from France (vide infra). The type of the
¢ is in Birula’s collection, Petrograd, those of the 4, o and L are

l

0-Smm

Tig. 312. M. inermis larva (N. 2757 «). Scutum, capitulum in dorsal and ventral aspects,
coxae and tarsus 1. Specimen raised by Dr Brumpt. Original, N. C. del.

in Cambridge (N. 789, 2762, 2757 a), the latter stages not having
hitherto been deseribed. The species is so remarkable that Neumann
(1901, p. 263) stated that he would have referred it to A ponomma were
ti not for the resemblance to Haemaphysulis in the leg structure.

Geographical Distribution and Hosts.

Caucasia: We are indebted to Prof. A. Birula for (N. 1226) a ¢
received X1 1910. Birula (1895, p. 360) founded the species on
1 ¢ supposedly derived from the Caucasus, the host not being recorded.
Transcaucasia: We have examined many specimens collected at
Surnabad by Dr E. Dschunkowsky who kindly allowed us to retain
(N.781) 6 ¢ found on cattle, and (N.788,789) 3 &1 ¢ found on fox in

1 The scutums and bodies of 4 I, collected by Brumpt measured in mm. :

Scutum Body
0°3 x047 09 x08 unfed
03 x045 086 %08,
03 x043 1-8 x1'3 gorged

028 x 0-42 085 % 0-73 unfed
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company with I, cinnabarina var. punctata and Boophilus. France :
Neumann (1901, p. 262) appears to have been the first to record the
species from France, describing it under the name of H. ambigua, of
which 6 ¢ were collected in 1894 by E. Simon. Neumann has pre-
sented us with a co-type (N. 2881). Dr E. Brumpt has sent us his
unpublished records relating to the occurrence of the tick on deer, on
which he found adults on 13 occasions (9 times with 1. concinne and
once with H. cinnabarina vav. punctata) at Fontainebleau, Dépt. Seine-
et-Marne, and in the Dépts. Vienne and Indre in Western and Central
France respectively. We have examined all of Brumpt’s material,
including specimens which he raised in the laboratory, and he has
allowed us to retain numerous examples of all stages (N. 1525-1528,
2752, 2753, 2756-2759, 2762); further particulars regarding them will
be found in the Section on Biology. [Japan: Neumann (1906, p. 217)
records 1 ¢ from Nuemorkaedus crispus Temm., found in company with
Lxodes and HHaemaphysalis spp.t]

See further under Section on Biology (p. 545). The biology of the
species 1s remarkable.

Haemaphysalis inermis var. aponommoides
Warburton, 1913.

Fig. 313.
Lit. and Icon.: Warburton, vir 1913, pp. 128-130, Fig. 8 (reproduced).
Male : unknown.

Female (Fig. 313): Scutum: broader than long, 1 x 1'4 mm,
broadest at the anterior third, and much more narrowed posteriorly
than in the type; glossy, but with numerous discrete, medium-sized
punctations; cervical grooves broad sub-parallel tracts without any
mitial pits; emargination slight. Cupitulum : even more dponomma-
like than in the type; base bluntly salient at the “sides, almost
destitute of cornua; porose areas large sub-circular, bounded ex-
ternally and anteriorly by sub-rectilinear ridges, the interval about
equal to their diameter; palps long and narrow, their outer border
straight and not convex as in the type; article 1 well visible ; articles
2 and 3 not distinctly separated, article 2 corrugated dorsally, and
without any trace of lateral salience. Hypostome spatulate, dentition

1 Probably H. inermis var. aponommoides, q.v.
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3 3. Venter: spiracle short comma-shaped, the narrow end postero-dorsal;
anal grooves semicircular.  Legs: as in the type ; coxa 1 without definite
spur, but with its internal end truncated and the corners slightly

Fig. 318, H. incrmis var. aponommoides ¢ . Capitulum and seutum, profile of right palp,
coxae, spiracle and anus with anal grooves, (N. C. del.) Warburton, 1913, Fig. 8.

protuberant; coxae TT-IV with a slight protuberance in the middle
of the posterior border; tarsus IV rather long and tapering (as in
H. howletti 9, see Fig. 434).

Described from (N. 1566) 23 ¢ taken from a Himalayan Zebu
(Bibos sp.) at Belgachia, Calcutta, India, 111. 1912, in company with
Booplilus australis, by Col. F. Raymond, F.R.C.V.S. We have since
determined (Berlin Mus. 173) 1 ¢ found on a Lorse at Fukoka, Japan.

Types in Cambridge; we have presented co-types to the Berlin
Museum and to Prof. Neumann’s collection in Toulouse.

H. inermis Birula, 1895, has hitherto been considered the most
aberrant form of Haemaphysalis, and its attribution to that genus
would be extremely doubtful were it not for such intermediate forms
as H. warburtoni Nuttall, 1912, The present variety still further
departs from the normal Haemaphysalis type, and still more closely
approaches Aponommae. The genus [Haemaphysalis and sub-genus
Aponomma have normally little in common, except the negative
characteristics of the absence of eyes and anal plates, and we should
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not have expected any question to arise as to which of them a newly
discovered form belonged. Yet a grave question does arise in the
present case, and though we judge the tick here described to be a
Haemaphysalis, its resemblances to an Aponomma are more than
superficial. It possesses one Haemaphysalis characteristic never found
in Aponomma—the blade-like dorsal retrograde spur on trochanter
I Moreover, it 1s found on a mammal, whereas Aponommna 1is
essentially parasitic on reptiles. The long palps need not trouble
us much, as we know of several species of Haemaphysalis almost
equally aberrant in this respect'; and, though the palps are long
and very Aponomma-like when viewed dorsally, they do not recall that
genus when viewed in profile (see Fig. 313). The Aponomma-like
shape of the scutum, also, is of little importance, for there is a great
range of scutal design in Haemaphysalis. 1t must be admitted,
however, that not only the dentition (3|3) but the whole appearance
of the hypostome is more like that found in Aponomma than in
Huemaphysalis, and that coxa I, though not distinctly bifid, displays a
tendency in that direction.

2. HAEMAPHYSALIS WARBURTONI Nuttall, 1912.
Figs. 314, 315.
Lit. and Icon. : Nuttall, 1912, pp. 55-57, Figs. 5, 6 (reproduced).

Male (Fig. 314): Scutum 25 x 1'8 to 23 x 1'6 mm? narrow in
front, broadest on a line with the spiracles; cervical grooves short, con-
vergent pits; lateral grooves include two festoons and extend forwards
to 2 the body-length ; posteriorly a median groove and two lateral
depressions, two longitudinal grooves anterior to the latter extending
forward to 4 the length; festoons short; punctations few, incon-
spicuous, Capitulum : 04 to "5 mm. long, base sub-rectangular, with
concave dorsal ridge connecting stout, sumewhat convergent cornua

1 See H. warburtoni (Fig. 314), leporis-palustris (Fig. 326), aculeata (Fig. 371),
wellingtoni (Fig. 417), humerosa (¥Fig. 436).
2 Five ¢ gave the following measurements in mm. :

. Capitulum
Scutum (length, measured dorsally)
2:5x1-8 05
24 x 17 05
24x 17 05
2:4x16 05

2:3x16 04
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having rounded points; the base bnlges ventrally; palps longer than
broad, being broadest at the distal end of article 2, which is about %
longer than article 3; hypostome broad, 4 4. with corona followed
by 8 distinct teeth per file.  Venter: genital orifice between coxac 1T
spiracle longer than broad, with recurved dorsal margin. Legs short,
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Fig. 314. Haemaphysalis warburtoni, &. Capitulum in dorsal and ventral aspects,
scutum, spiracle, trochanter I seen from in front (and, attached to body, from above),
coxae, tarsus IV. (G.H.F.N. and E. W. del.) Nuttall, 1912, Fig. 5.

stout; coxae I-IV each bearing a stout spur, longest on coxa IV and

concave externally; trochanter I with a very large dorsal blade ; tarsi

remarkable, the distal portion bulging dorsally and ventrally, tapering
rapidly, bearing a spur; pad half as long as the claws.

Female (Fig. 315): Body, unfed, 2:3 mmn. long? with marginal groove
including the second festoon and almost attaining the scutum. Scutum :

! None of the ¢ were fully gorged, the most swollen specimen measured 61 mm.,
in length.

Capitulum
Scutum (length, measured dorsally)
16x14 09
1:5x16 08
15 %16 09

1-2x16 08
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16 x 12 to 1-2 x 1'6 mm., cordiform, cervical grooves not attaining the
posterior border, postero-lateral border almost straight, few incon-
spicuous punctations. Cupitulum: 08 to 09 mm. long, base broader
than long, with sides angular, the antero-lateral borders converging,
dorsal ridge concave, wavy, connecting short stout cornua; porose areas
long-oval, converging anteriorly, far apart, in some specimens separated
by a median depression ; viewed ventrally the base bulges markedly.
Palps atypical, very long, with article 1 distinctly visible dorsally, article
2 about twice as long as 3, the palps being broadest where articles
2-3 join. Hypostome broadly spatulate, 4 4 or 55, with emarginate

Fig. 315. Haemaphysalis warburtoni ¢. Capitulum in dorsal and ventral aspects,
scutum, coxae, spiracle and tarsus IV. (G.H.F.N. and E.W. del) Nuttall, 1912,
Fig. 6.

corona, about 10 distinet teeth per file. Venter: vulva between

coxae II when unfed, facing second intercoxal spaces when replete;

spiracle as long as broad, somewhat angular, with slightly marked

postero-dorsal angle. Legs resembling those of the &, the spur on

coxa IV less developed.

Described from (N. 1400) 5 & and 9 § taken from Serow goat,
at Wen-chwan-hsien, near Si-ho-hsien, China,and purchased, vir. 1911,
from Mr T. V. Sherrin, Taxidermist, Hampton. We have since
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received (N. 2914 ¢), 1 ¢ taken from cattle at Taihoku, Formosa,
16. Vi 1909, coll. Dr M. Miyajima, and have determined (Berlin
Mus. 160) 1§ from Tscholesmantal, Altai Mts., Western Siberia,
10. 1x. 1907, coll. C. Wache and Dr Biedermann,

Types in Cambridge; we have presented co-types to Neumann’s
collection, Toulouse.

3. HAEMAPHYSALIS CINNABARINA Koch, 1844.
Figs. 316-320.

Lit., Icon. and Synon.:

Haemaphysalis cipnabarine C. L. Xoch, 1844, p. 237 ; 1847, p. 123, PL. XXVI,
IFig. 97, Q. When in Berlin in 1909, one of us (G. H. F. N.) examined and
drew the unique type from Brazil, and, after consultation with the late
Prof. Dénitz, concluded that it was closely allied if not identical with
H. punctata Canestrini and Fanzago. We have since been able, however, to
identify it with the American form known as 77, ckordeilis (Packard) which
therefore falls into synonymy. Koch spelt the name correctly at first (1844),
but later (1847) misspelt it etnnaberina, doubtless having in mind the German
word “Zinnober” ; the original spelling has not been followed by other
authors hithertol.  The body of the type specimen is still red, like einnabar.
Kocli’s original (coloured) figure is scarcely recognisable as that of a Haema-
physalis.

Haemaphysalis sanguinolente (. L. Koch, 1844, p. 237 ; 1847, p. 124, PL XXVII,
Fig. 98, 9. The coloured figure is poor, the seutum too elongated. Nuttall
examined the unique type in the Berlin Museum in 1909, and identified
it with /. etnnabarina ; the scutunu is slightly more clongate than in the
type. The specimen came likewise from Drazil.

Lrodes chordeddis Packard, 1869, p. 67.

Huemaphysalis punctata var. cinnaberiaa (Koch) Neuwann, 1903, p. 237.°

Huemaphysales punctata cvnnaberina (Koch) Neumann, 1911 «, p. 108,

Haemaphysalis chordelis (Packard) in Banks, 1908, p. 34, PL 1V, Fig. 11
(describes the Q3 figures capitulum and scutum, coxae I and IV, tarsus 1V,
spiracle ; he studied the types). Banks, 1908, p. 54 (listed). Hunter and
Hooker, 1907, p. 53 (casual mention).  Hooker, 1909, p. 423, brief reference
to distribution.

< Haemaphysalis chordeilis Banks, 1908, only listed by Blanchard, 1909, p. 148,

Haemaphysalis chordelis (Packard) listed as a doubtful species by Neumann,
19171 @, p. 115,

“Huaemaphysalis chordedlis Packard,” Hadley, 1909, p. 606 : recorded as killing
turkeys in Vermont.  Hunter and Bishopp, 1911, p. 229.  Bishopp, 1911,
pp. 207 208, describes & (not tigured) and raised the species. Hooker,

Jishopp, and Wood, 1912, pp. 97-102, PL VII, Figs. 7-10 (4 dorsum

! Neumann, 1897, p. 331 and other authors.




H. cinnabarina B

and venter; o replete, dorsum and venter; all stages described, hosts
distribution, biology).

Haemaphysalis punctata Canestrini and Fanzago, in Hadweu, 1912, p. 98.

Not Haemaphysalis leporis-palustris (Packard), as stated by Neumann, 1897,
p. 343,

Male (Fig. 316): Scutum: 19 x 13 to 27 x 1'5 mm., elongate,
strongly and irregularly punctate, the punctations being coarse and
often confluent in the middle region; cervical grooves very short, well
marked ; lateral grooves very long and deep, including three festoons ;
festoons short ; dorsal, median and postero-lateral grooves are present,

Fig. 316. H. cinnabarina 3. Dorsum, ventral aspect of capitulum, coxae with tro-
chanters, spiracle and tarsus IV. (Specimen, N. 2452, raised in Cambridge, parents
from cattle, Winnipeg, Canada.) Original, N. C. and E.W. del.

recalling those of Rhipicephalus.  Capitulum : base not much broader
than long, punctate, with strong cornua : palps massive ; article 2 slightly
salient laterally ; no dorsal spines; a slight ventral retrograde point
under article 3 at its inner angle; hypostome: dentition |4 to 5|5;
very small sharp teeth without any median interval. Venter: spiracle
large, short, comma-shaped. Legs: coxal spurs strong, longest on coxa
IV ; tarsus IV short, tapering rather abruptly.
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Female (Iligs. 317, 318): Scutum: 009x 09 to 1'6x 1'2 mm,
usnally distinetly longer than broad, broadest near the anterior border,
punctations coarse ; cervieal grooves deep and converging to the middle

Imm

Fig. 317. H. cinnabarina ¢ . Scutum, capitulum in dorsal and ventral aspects, coxae
with trochanters, spiracle and tarsus IV. (Same source as ¢ in Fig. 316.) Original,
N.C. del.

Imm.

Fig. 818. M. cinnabarina % . Scutum and capitulum in dorsal aspect (N. 2833, received
from Mr F. C. Bishopp, Victoria, Texas). Original, N. C. del.

of the scutum, then shallower and diverging.  Capitulum : base twice
as broad as long; cornua very slight and blunt; porose areas large,
almost reaching the posterior border, not always definite, except where
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bounded by the lateral ridge; but in some specimens distinctly oval,
converging in front; palps and hypostome as in the 4. Venter:
spiracle large, sub-circular, with distinct dorsal process. Legs: as in
the &', except that the spur on coxa IV is short. (Replete specimens
may attain 9 x 6'6 mm., according to Hooker, Bishopp and Wood.)
Nymph (Fig. 319): Scutun: 062 x 06 to 045 x 055 mm., variable,
generally cordate, with few punctations and well-marked cervical
grooves. Capitulum : base hexagonal, with luteral angles, and with
ventral cornua; palps recalling those of the adult; dentition of

Fig. 319. H. cinnabarina, nymph. Capitulum in dorsal and ventral aspects, scutum
(variations in shape indicated by second contour), coxae with trochanters, spiracle,
tarsus IV. (Same source as ¢ in Fig. 316.) Original, N.C. del.

hypostome 22, about 8 teeth per file. Venter: spiracle ovoid, with
distinct dorsal process. Legs: as in the ¢, with coxal spurs unusually
well-marked for a nymph.

Larva (Fig. 320): Scutum: 024 x 03 to 0-21 x 0:26 mm., cordate
broader than long ; cervical grooves tairly distinet, parallel.  Capitulum:
base with lateral angles and with distinet ventral cornua; palps with
slight lateral salience; hypostome: dentition 2|2, about 7 teeth per
file. Legs: coxa I with slight spur, coxa II flanged, coxa I11 unarmed ;
tarsus I tapering.

Our description is from specimens reared in Cambridge, being
the progeny of (N. 2452) 295, from cattle, Winnipeg, Canada, collected
by Mr J. R. N. Harrison. It is evident, however, from other specimens
since received from Mr F. C. Bishopp (N. 2833, 2834, 2 &' 2 ¢, from
Sturnelle magna, Victoria, Texas, 1909), that well-developed and
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strongly chitinised individuals may depart rather widely from the
description here given, the tendency in such specimens being towards
elongation. The larger measurements we give relate to the specimens

g5 &
&
'q

Fig. 320. H. cinnabarina, larva. Capitulum in dorsal and ventral aspects, scutum,
coxae, tarsus III. (Same source as ¢ in Fig. 316.) Original, N.C, del.

received from Mr Bishopp, see Fig. 318 showing the long scutum of
the .

Type, a dried ¢, from Brazil, in the Berlin Museum. The types
(2 9) of Packard’s /. chordeilis are in the Muscum of Comparative
Zoology, Harvard University, Cambridge, Mass., where they were
examined by N. Banks; 4 in Bishopp’s collection, 0 and L in
our collection.

Geographical Distribution and Hosts.

H. cinnabarina appears to be widely distributed on the continent of
North America. The specimens we raised in Cambridge (N. 2452)
were derived from replete females found on cattle in Winnipeg,
Canada, 1x. 1913, by J. R. N. Harrison; similar specimens (N. 934)
were found by Dr S. Hadwen, x1. 1909 (same host and place). We
have furthermore received (N. 3023) 's $s from cattle, Ashern,
Manitoba, 17. 1x. 1914, J. R. N. Harrison coll.; (N. 3026) 24 2% from
cattle, Stonewall, Manitoba, 14. 1x. 1911, J. D. Ross coll. and (N. 3027)
a 4 found attached to the arm of a man, at Kamloops, British Columbia,
1x. 1914, both lots having been presented by Dr S. Hadwen. Packard’s
types (two replete 9s) were found on the night-hawk (Chordeiles
popetue), at Milton, Massachusetts. Banks (1908, p. 34) records 1 ¢
from a turkey, Taftsville, Vermont. Hadley (1909, p. 606) states that
in June, 1909, this tick was observed on two farms at Norwich, Vermont,
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in May, where it killed off 40 out of 46 young turkeys before the ticks
were finally destroyed by hand-picking. Many immature and adult
ticks, the latter to the number of 70-80 per bird, were found attached
chiefly to the birds’ necks; the ticks were determined by Banks.
Hooker, Bishopp and Wood (1912, pp. 97-102) state that the tick
chiefly infests ground-inhabiting birds, the immature stages usually
occurring on the top of the birds’ heads, around the eyes and ears,
and at times beneath the bill. Tt is often found together with
H. leporis-palustris.  Other hosts are the meadow-lark, jackdaw, red-
winged blackbivd, marsh-hawk. In Texas the meadow-lark 1s chiefly
infested : Hunter (vi. 1909, p. 252), with J. D. Mitchell, found what
appeared to be the o and L on a quail (Colinus wvirginianus) at
Brownsville, in the antumn of 1907, and o and L (also L skins)
were found on the heads of quails and larks (Sturnella magna neglecta)
at D’'Hannis (an adult which developed from a replete o was identified
as H. chordeilis by N. Banks). From 12 quails dropped into bags after
being shot in Victoria County in December, 1907, Mitchell reports that
over 500 ticks were colleeted : “ that there were 1000 ticks upon the 12
quail would be a conservative estimate.” The author adds that some
of these ticks may have been /1. leporis-palustris.  We have received
specimens (N. 2833, 2834) from the meadow-lark (Sturnella magna),
Victoria, Texas, 1909, presented by Mi F. C. Bishopp. Bishopp
(VL 1911, p. 208) states that J. D. Mitchell found the tick three
times on meadow-larks in Victoria County, Texas: 1 4 on 23. IIL
1910; 1 & 4 9 on 12, x1 1911; 5 & 4 o 23 L on 25. x1. 1911
In the antumn, nearly all the ground-feeding birds are infested with
the o and L as observed by Mitchell in Victoria County, and at Grand
Cane, Louisiana and in Quincy and Hawthorne, Florida. Hooker
(1909, p. 423) states that the tick occurs also in the State of New
York; we have received (N. 2737) 1 ¢ from ruffed grouse, Catskill
Mts, virL 1909, presented by Dr L. O. Howard.
As previously stated, Koch’s type ¢ came from Brazil.

Remarks regarding H. cinnabarina, “ H. punctata”
and ‘“H. chordeilis.”

It was only after having described and drawn the forms known
commonly as H. punctata in the Old World and H. chordeilis in the
New that we became convinced that their differences were merely
varietal. This conclusion, together with the undoubted priority of the
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name c/nnabaring, has forced upon us a change of nomenclature which
we only adopt with reluctance in view of the large amount of literature
connected with the name . punctata. The specimens of “ H. chordeilis”
to which we first had access did not, in their general facies, strongly
reeall “H. punctate,” though when examined point by point their
differenees were unimportant.

Koeh's type of /1. cinnabarina is a dried specimen not well preserved,
and it was with some hesitation that we admitted its identity with
“I. punctate.”  This hesitation is explained as soon as it is recognised
that there are two varicties of the species, and that the type specimen,
which came from Brazil, belongs to the American variety. The
American fortn thus necessarily becomes the type variety.  Under the
circumistances we have thought it better to depart from our usual
procedure in dealing with a variety, and instead of merely indicating
the points which distinguish it from the type form, we have allowed to
stand  the full description we had  prepared of H. punctate—now
H. cinnabarina var. punctata—when we believed “H. chordeilis” to be
generically distinet.

Varietal Differences: The main differences between I1. cinnabarina
and . cinnabarina var. punctata will be seen at a glance by reference
to the figures. In the type the body of the 4 is broader, the dorsal
furrows more distinet, palpal article 2 more protruding, the spur on
coxa IV straighter. In the ¢ palpal article 2 has a more sharply
protrading external angle.  In the o and L the ditferences are slight.

Haemaphysalis cinnabarina var. punctata
(Canestrini & Fanzago, 1877).
Plates VIII-XI1 and Text-figs. 321-324.

Lit., Icon. and Synon. :

Haemaphysalis punctate Canestrini and Fanzago, 1877, p. 121 (reprint) and
18771878, . 189, The original description refers only to the & and @ and
1s 50 brief that it would be impossible to recognise the species by it.——1890,
Canestrind, pp. 523, 525, PL XLI, Figs. 6 and 6«, gives a fairly accurate
description, especially of the @ ; the figures of the ¢ venter and capitulum
are inaccurate but show the main characters. All the points in his
description, except a few measurements, are incladed in Neumann, 1907,
pp- 327-330.—— 1891, Berlese, fasc. 58, PL X, gives an inaccurate coloured
figure of the &, also poor figures of the § venter, capitulum, palp, spiracle
and of the @ dorsum venter and spiracle——1895. Pocock, p. 326, records
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it in England. Raillict, p. 714 ; brief mention.———1897. Neumann, p. 237,
Figs. 1, 2 gives the first good description, the illustrations, however, only
relate to the hypostome (g ) and digit (g 9).——1905. Nuttall, Cooper and
Smedley, pp. 439-441, give a description of the buccal apparatus. Cooper,
pp- 3, 4, describes 19 accompanying photomicrographs of all stages showing
details of the mouthparts, microscopic sections, ete., which served to illustrate
the foregoing paper by Nuttall, Cooper and Smedley. Lahille, p. 44 ; merely
lists the species.-——1906. Wheler, p. 421, PL. X, Figs. 31, 32 (photographs);
describes all stages briefly and records it on sheep and hedgehog in England.
The figures of the & aud @ show the general character. He gives some
accurate measurements. 1907. Coward, p. 323 ; states that Oldham
found it at Dungeness in England. Dénitz, p. 71 : quotes Neumann.——
1908. Bounet, p. 261 ; poor description, condensed from Neumann, 1897 ;
his Fig. 29 of @ capitulum is original but bad. Nuttall (VII), pp. 16-18
and (VIIL), pp. 398 399, describes and figures the process of oviposition.
Nuttall, Cooper and Robinson, pp. 152-181, Pis. XTI XVT, Text-Figs. 1-9;
give the biology, synonymy, iconography, distribution and a full illustrated
account of the external structures of all stages together with a bibliography
to 1908 inclusive. Nuttall (IX), pp. 514, 522; biology and part played in
disease transmission. Nuttall, Cooper and Robinson (X), pp. 238-242,
Pl. XVIII, Text-Fig. 1; describe and illustrate the structure of Haller’s
organ. Nuttall, Cooper, and Robinson (XI), pp. 347-351, Pls. XXII,
XXIII; describe and figure the structure of the spiracle. Stockman
(VII}), reprint, p. 8, records the species on cattle and sheep and demon-
strates by experiment that it may convey piroplasmosis (redwater) to
cattle. 1909. Blauchard, pp. 154-157, Figs. 192-194, gives some more
recent data regarding distribution ; his figures are taken from Bonnet
and Neumann, q.v. Rohr, p. 142; quotes Neumann.—--1911. Knuth,
reprint 12 pp., illustrated by figures taken from Nuttall, Cooper and
Robinson, q.v.; records its presence on cattle in Northern Germany.
Nuttall (X), 1. 180, illustrates its type of parasitism graphically. Stockman,
pp- 23-32 5 account of the biology. Yakimoff and Kohl-Yakimoff, p. 418 ;
record occurrence in Gouv. Cherson, Russia, and in Caucasia. 1912,
Eysell, Figs. 5, 6; buccal apparatus, copied from Nuttall, Cooper and
Robinson, q.v.——1913. Nuttall (IV), pp. 99-105; full account of the
biology (incorporated in our text). Patton and Cragg, p. 630 ; description
translated fromn Neumann 1911, q.v. ; p. 648 brief reference to Nuttall and
Stockman’s experiments.

Haemaphysalis sulcate Kocl, in Canestrini and Fanzago, 1877, p. 120, may well
be included here, although doubtfully, the description being somewhat vague.
Berlese, 1889, fasc. Lv, N. 1 describes it. Berlese, 1891, fasc. Lv, PL I,
figures a replete o inaccurately, the capitulum shows the chelicerae situated
ventrally.

Rhipicephalus expositicius L. Koch, 1877 b, pp. 196-198, certainly agrees very
closely in its description with that of H. cianabarina; the author gives
no figure. We agree with Newmann, 1897, p. 327, in condemning the
species.
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Haemaphysalis rkinolophi Canestrini and Fanzago, 1877, p. 189 ; Canestrini,
1890, p. 526 ; Neumann, 1897, p. 332, According to Neumaun this is a
good speeies distingnishable from /7. puactata throngh having a non-
punctate scutnm.  One of us (G HLFOND in 1910, examined the only
existing type specimen through the courtesy of Prof. Carazzi of the Zoo-
logical Institute, Padua, a @ without capitulum and anterior third of the
body and with only three legs remaining.  The specimen proved to be
only a poorly chitinised /1. ciwnabarine var. punctiti.

Hoaemaphysalis punctata punctata Canestrini and Fanzago in Nenmann, 1911 «,
pp- 107 108, Figs. 50, 52, The figures show the & in dorsal and ventral
aspects, the palp scen ventrally.

Heaemaphysalis erasse Warburton, 1908, pp. 316-517, Fig, 8 (reproduced) ; see
discussion in our text.

Not Pseudirodes holsatus (Fabricius) in Haller, 1882, p. 311, Pl V, Fig. 5
(& capitulum) as stated by Canestrini, 1890, pp. 485, 526, who includes it
in his synonymy of . punctata ; Neumann, 1897, p. 360, appears justified
in referring the tick to the synonymy of Dermacentor reticulatus (Fabricius
1794).

Male (Text fig. 321, Plates IN, X1, Figs. 3, 4; XI, Figs. 2, 5, 6):
Ncutum : elongate, narrowed in front ; size variable, averaging about
3 x 2 mm. but ranging from 33 x 2:0 down to 24 x 1I'5 mm.%; colour
usually dark brown; cervical grooves rather short, concave externally ;
lateral grooves very long, beginning at the level of legs II, and
including from one to three festoons ; punctations very numerous and
small over the whole surface, some of themn confluent; two lateral
furrows (in ungorged specinens), sometimes resolved into a series
of shallow pits, and often connected postertorly by three shallow pits
in front of the festoons; festoons short and ill-defined ; emargination
deep and abrupt.  Capitulum small; base rectangular, about twice
as broad as long, punctate; cornua short and blunt; palps short,
the lateral salience slight, not angular, but rounded ; article 1 hardly
visible ; article 2 massive, and longer than article 3 ; the inner contour
of articles 2 and 3 rectilinear, and their dorsal surface somewhat
corrugated ; no dorsal spurs, but a strong ventral retrograde spur under
article 3: hypostome 5 5 (with sometimes an extra pair of files for
part of the length).  Venter: spiracles large, elongate, with blunt dorsal
process ; anal grooves very slightly ogival. Legs strong, coxa I short,
with blunt internal spur; coxae II and III with a blunt spur in

! For deseription of Plates see p. ix.

2 Variation determined on over 60 g collected in England and Schleswig-Holstein,
or raised in Cambridge. The proportion of length to width varies, thus the scutum may
meagure 3°0x 18, 295 x1°7, 2:9x 1'8, 29 x 16, 26 x 1°4, 24 x 15 mm., etc.
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the middle of the posterior border; a long, strong, sharp, inwardly
curved spur on coxa IV, as long as the article itself (see note on

Imm.

Fig. 321. IL. cinnabarina var. punctate . Dorsum, part of venter, spiracle and tarsus
1V. Specimen (N. 2708) from Germany. Original, G. H. F. N. del.

Transcaucasian  forms, p. 384); trochantal spurs famntly indicated;
tarsus IV, small and tapering ; pads short.

Female (Text figs. 322,323 ; Plates IX; X, Figs. 1,2; X1, Figs. 1,4):
Body, when unfed, measures 2:7 to 32 x 18 to 2 mm,, attaining, when
tully gorged, 13 x 8 mm. Neutum abont 1-3 x 12 mmn., ranging from
14 % 1-2 down to 1'25 x I mm.}, sub-cordate, but the evenness of the
contour usually broken by slight postero-lateral angles; cervical
grooves well-marked for about two-thirds of the scutal length;
punetations medium, irregular, not very numerous. Capitulum : base
rectangular, nearly thrice as broad as long, without cornua; porose
areas large, rather indefinite, far apart, with a slight depression 1n
the interval; palps with lateral salience more angular and wore
posterior than in the &', and with shorter spur under article 3;
hypostome more spatulate than in the J, with similar dentition,
ordinarily 5 5, but frequently 6 6. Venter: spiracle rounded, with

I As in the 2, the proportions vary. The range, determined on about 50 ¢, varied
being 14 % 1-2, 1'3x 1'2, 1-3 x 1, 1-25 x 1'1 mm., ete. Nuttall, Cooper and Robinson (1908,
p- 157) record the length as 1-08-1-37, the breadth as 1:05-1-31 mm.

N. L 25



BS2 renus Haemaphysalis

short dorsal process and large macula; anal grooves slightly ogival.
Legs: coxac I-TIT armed as in the ), but the spur on coxa 1V is only
represented hy a spur somewhat stronger than on coxa 111

Fig. 322. Fig. 323.

Fig. 322. II. cinnabarina var. punctate §. Dorsum, coxae, spiracle and tarsus IV.
Specimen (N. 2706) from Germany. Original, G. H. F.N. del.

Fig. 323. [I. cinnabarina var. punctata % . Capitulum and scutum, spiracle and tarsus
IV. Warburton 1908, Fig. 8. Sketch of H. crassa Warb. Specimen from Transcaucasia
with unusually rugose seutum.,

Nymph (Text fig. 324 Plates IX; X, Figs. 5,6): Body : 1:32 x 085
to 126 x 0°S mm.  Seutwm : 0:37 x 04 up to 055 x 0:57 mm.}, as broad
as long or broader than long ; like that of the @ but less angular and
appearing broader in proportion to its length, with very faint punctations ;
cervieal grooves long, broad, sub-parallel.  Capitulum : base hexagonal
dorsally, the sides being produced to sharp lateral points; ventral cornua
but no dorsal cornua; hypostome 2 2; palps like those of the § but
with article 2 more sharply recurved at its lateral angle and less clearly

1 The ecutums of 5 O raised in Cambridge (N. 2780) measured in mm.
057 x 0-57 05 %053
053 x 053 05 x 051
05 x054
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marked off from article 3. Venter: spiracle sub-circular. Legs as in
the ¢, except for the tarsi (see Igs.). When gorged, the nymph may
attain a length of 8 mm.

Larva (Plates VIII; X, Figs. 7, 8; X1, Iig. 3): Body, when unfed,
measures about 0:36 x 045 mm., when fully gorged the larva may
measure 106 x 1 mm.  Scutum broad in front, 025 x 032 to 023
x 03 mm., narrowing and rounded posteriorly; cervical grooves

0-5mm.

Fig. 324, H. cinnabarina var. punctate O. Dorsum, ventral aspect of capitulum, coxae,
anus and anal grooves, spiracle and tarsus IV. Specimen (N. 814) raised in Cambridge.
Original, G. HL.T. N. del.

deep and pavallel.  Capitulum : base with slight lateral points;

hypostome 2 25 palps like those of the o.

Described from numerous specimens collected and raised experi-

mentally by us in England.
Sce further under Notes on Biology, p. 5183.

25--2
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NOTE ON TRANSCAUCASIAN FORMS OF
H. CINNABARINA.

In the colleetion of ticks left with us for determination by Dr
Dschunkowsky of Surnabad, we have found a nnmber of specimens
of tvpical Il cinnabaring var. punctate tntermixed with forms in
which the characteristic long spine on the fonrth eoxa of the & is
cither reduced in size or practically absent; these specimens conform
to the type in other respects. Details rvegarding these specimens
will he found in the seetion relating to Asia under Geographical
Distribution (sce p. 387).  One lot especially (N. 780) contained
transition forms : a typical long-spined ', 1 & with a moderate
spine and 5 4's with very short spines.  We have reccived precisely
similar specimens from Smyrna (N. 2554) 1 &' 2 § taken from sheep,
but the & had the usnal long spine.

Haemaplysalis  crassa Warburton, 1908, While examining the
ticks in the British Muoseum in 1907, we found, in a tube labelled
“No. 254 H. papuana,” two gorged 9s which certainly did not
belong to this species and which we were then unable to identify.
One of us deseribed them under the name of H. crassa (see Fig. 323),
in allusion to their unusually rugged appearance. They were taken
from  cattle at Surnabad and presented to the Museum by Dr
Dschunkowsky to whom we have since been indebted for the oppor-
tunity of studying all the material he collected in Transcancasia.
After duc consideration we believe that I1. ¢rassa represent only
aberrant forms of H. cinnabaring var. punctata.

Geographical Distribution and Hosts.

Although widely distributed, 1. cinnabarina var. punctata is a
relatively nneommon tick. Tt occurs in Europe, Asia, and Africa as
the following records show. [Records by other anthors are enclosed
in squarce brackets.]

EUROPE: England: We¢ have received all our adult specimens
from sheep in Kent, as follows: (N. 2151) Lydd, 13, 1. 1905, S, T.
Scllens coll s (N, 899 and 1564), ditto, 111 and 1v. 1905 ; (N. 2780)
ditto, 25. v. 1914; (N, 2152) Littlcbonrne, 5. 1v. 1905; (N. 1565)
Herne, 1v. 1905 ; (N, 1207) Ashford, v. 1906, Mr Spanton coll.; all
of these specimens were colleeted at the Instance of Mr W. F. Cooper.
Prof. R. T. Hewlett has presented (N, 304) specimens from sheep,
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found at New Romney, 1v. 1907, and Mr J. Davidson found (Liverpool
No. 5) specimens on sheep at Lydd, 111. 1910.  [Pocock, 1900, p. 326,
reports that F. Pickard-Cambridge collected specimens from shingle
on the beach and from hedgehog at Dungeness.  Coward, 1907, p. 323,
records the finding of a gorged § on Dungeness beach, Kent, in
the nest of a plover, Oedienus scolopax, the tick having been found
lying on the ground beneath two young birds by C. Oldham, vi. 1903.
Apparently the first record of the tick in England is that of Nenmann?,
1897, p. 330, who refers to a specimen found on sheep (coll. Bur.
Animal Industry, Washington D.C.)] Woales: (Liverpool No. 11) from
grass on chifs, Gower, Glamorganshire, S. Wales, v. 1909, Dr .J. W, W.
Stephens coll.  France: We have scen (Brumpt No. 9) a ' found
on deer at Fontainebleau, 13. 11. 1912, Baron Lestrange coll. [Neumann!
records specimens from a bull, found at Alfort, near Paris, Railliet coll. ;
specimens from Digne and Beaune, E. Simon coll.; from Villefranche in
Aveyron ; from sheep and cattle at St-Jean-de-Luz ; nymphs and larvae
were found in Aveyron on horse, have, red and grey partridge (Nenmann
coll.)] Holland: (Neumann® records a @ from Numenius arquatus
(Curlew); a o from Plecotus auritus, found at Utrecht!; a ¢ from
Lrinaceus europueus; all in Oudemans’ coll.?). Denmark: We have
determined (D.EM. No. 22) a 9 collected at Fans, vir. 1913 by
W. Horn. Germany: [L. Koch, 1877 b, p. 196, states that his type
of Rhipicephalus erpositicius (=? H. c. var. punctata) was found near
Niirnberg] 5 the tick was first recorded by Knuth in 1911-1913, who
found it in North Schleswig-Holstein. Through the courtesy of
Prof. Knuth we have been able to examine his numerous specitnens,
some of which he has allowed us to retain. The specimens were
collected in four districts as follows: (@) in Kreis Apenrade:
(Kn. Nos. 11, 12) 4 from cattle and sheep, Schmedaggar, x1. 1911 ;
(Kn. No. 15) 15 ¢ from cow dying of “Milzuptur,” an obscure disease,
Schmedaggar, 1. x1. 1911; (Kn. No. 14 =N, 2710) 3 ¢'s from cattle
Kasso-Hof, x1. 1911; (Ko, No. 16) 1 & 3 2 from cattle, Reppel,
Gemeinde Schmedaggar, no date ; (Ko, No. 7=N. 2708) 16 ¢ from
cattle, Krasso-Feld, 1x. 1912, (b) In Kreis Apenrade and Tondern :
(Kn. No. 5) 2 & 40 ¢ from cattle, 1X. 1912,  (¢) In Kreis Tondern:
(Kn. No. 10=N. 2709) 4 & 1 9, from cattle, Ban, 1x, 1912;
(Kn. No. 13) 1 ¢ from cattle, Fanderup, 1x. 1912; (Kn.No.9) 1 & 6 9,
from cattle, Braderup, 22. 1x. 1913. (d) In Kreis Husum : (Kn. No. 8)
1 @ with 1. ricinus @, from cattle, 21. 1x. 1913. (e) In East Fricsland :

! Neumann, 1897, p. 330, * Neumann, 1901, p. 260.
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(Kn. No. 1= N.2705) @'s Qs from dairy cuttle, Island of Norderney,
30. x. 10135 (Kn. No. 6=N. 2707) &'s § from cuttle, Sportplatz,
Island of Norderney, 8. XL 19135 (Kn. No. 3=N. 2706) ¢'s ¥s from
cattle, Island of Juist, 22, x1. 1913, Prof. Knuth dwells on the notable
absence of 9s in some eases ; presumably the ¢'s remained upon the
hosts atter the §s had dropped off. Russia (South): (N. 3008 and
Berlin Mus. No. 353) 2 os found on Twrdus viscivorus L, in Gouv. Poltawa,
20. 1v. 1907, have been recently determined by us. [Yakimoff and
Kohl-Yakimott, 1911, p. 418, rceord the species from  Ananicwsk
Distriet, Gouv. Cherson, and from the Caucasus. Their speeimens
were doubtless determined by Neumann.]  TItaly: (N. 2544 b) gorged
Qs trom sheep, Tuseany, X1. 1913, Prof. A. Berlese coll.  [According to
Canestrini, 1890, p. 528, and Berlese, 1891, the tick is fairly common
on sheep, gout, and fullow-deer. < Herpetobiu sulcatw” Can. and Fan. also
favours these hosts.  The tick attaches itself to sheep mainly behind
the cars.  « Haemaphysalis rhinolophi” Can. and Fan, was found on
Rhinolophus  ferrwm-equinum. The Italian authors state that the
immature stages of “Il. sulcate” oceur on  Lacerta wiridis, and
Neumann, 1901, p. 260 records os from Fipera aspis (C. Parona
coll, Genoa)] Spain: Rev. L. Navas of the College de Salvador,
Saragossa, sent us for determination a ¢ captured on the ground
in the environs of Saragossa, v. 1897. Hungary: (N. 1695) d's s
from Fquus cuballus, Budapest, vi. 1912, Prof. von Rdtz ecoll.  Croatia
and Dalmatia: [Nceumann, 1897, p. 330, records a 4 from Fiume,
E. Simon coll.  Canestrini and also Berlese state that nymphs and
larvac occur ou Lacertw muralis var. pelugosee in Dalmatia.] Roumania
and Greece: [Ncumann records specimens from Jassy, Léon coll.! and
from Athens®] Islands in the Mediterranean: [ Neumann records
specimens from Corsiea’, E. Simon coll.; nymphs and larvae found
on lizards on Cyprus, now in his collection’; adults from the Cyclades
and Crete, without mention of hosts?].

AFRICA: Canary Islands: (N. 2080, 2081) s s from goats,
Puerto Orotava, Tenerifte, 11. 1913, G. V. Perez coll. [Neumann states
that there are specimens in the Paris Museum from the islands and
d's $s collected at Orotava and at Funchal, Madeira by Kracpelin
(Paris Musewin’).]  Algeria: [Neumann records the species as having
been found on stones and on a lizard, Acanthodactylus vulgaris, at
Oran, Dumergue coll.; on cattle and goat at Blida and Médéa; a

! Neumann, 1897, p. 330.
2 Neumann, 1901, p. 260.
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§ from Marnia'; nymphs and larvae from Lacerta ocellate var.
tingitana, at Djebel Ksel, collected by Dumerguc?]. Egypt: We
have received specimens through the courtesy of Dr M. A. Ruffer
(N. 1926, 1928) ?s from sheep and goat, Alexandria, X1. 1912 ; (N. 1929)
d's s from sheep, Mersyne, 1912, [Neumann states that the Smith-
somtan Institution coll, Washington, D.C., contains specimens taken
from sheep in Egypt’.] .

ASIA: Asia Minor: We have received two lots from Smyrna
(N. 2552a) 9 from horses and cattle; (N. 2553 a) &'s ¢s from goats
both collected, x1. 1913 by Mr W. H. J. van Heemstra. Trans-
caucasia: Dr E. Dschunkowsky has sent us numerous speciniens for
determination that were collected by him about Surnabad from sheep,
X, 1903 and 111 1904; (N. 782) from hare, X. 1903 and 111. 1904;
(N. 783) from hare including typical forms and 4 ¢ without spined
coxa IV; (N.784) 4+ &5 ¢ from jfor, 1. X. 1903, s without spined
coxae; (N.787) 6 4 from beur, Vil 1903, J's without spined coxae ;
(N. 780 a) &'s with spine on coxa IV of normal size, medium size and
practically absent ; (N.789) &'s §s from fox, 1903, normal ¢'s and 5 4's
without spines.  We refer to these forms in the text, p. 384, Japan:
[Neumann' recordsa @ from a Lorse, taken at Aomori.  Determination
correet /]

4. HAEMAPHYSALIS LEPORIS-PALUSTRIS
(Packard 1869).
Figs. 325-329.
Lit., Synon. and Icon. :

Trodes leporis-palustris Packard, 1869 «, p. 67.

Not Lrodes chordeilis Packard, 1869 ¢, p. 67 ; as stated by Nemmann, 1897, p. 343.

Gonizodes rostralis Duges, 1888, p. 129, Fig. 2. (The author describes under
this name an unfed @ which he regarded as a &, whilst the @ and L
he deseribes and figures appear to be either Hyalomme or dmblyonima,
but the poor deseription and figures leave the matter in doubt.) It appears
clear that his G. rostralis & =11, leporis-palustris ).

Ridpistoma leporis Osborn, 1896, p. 261, with poor text-figures of ¢, capitulum
and tarsus of @ ; wrongly states it is called the * Lone Star Tick 7 (= dmn-
blyomina, americanum ).

Haemaphysalis leporis (Packard) in Neumann, 1897, p. 343, Fig. 9 ; 1901 ¢, p. 111,
Fig. 54 (condensed from previous deseription, the figure also reproduced.
We reproduce Neumann’s figure). Lahille, 1905, p. 45 (quotes Neumann’s

1 Neumann, 1897, p. 330.
2 Neumann, 1901, p. 260,
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deseription and states the species (7) oceurs in Argentina).  Blanchard,
1900, p. 154 (searcely more than listed ; follows Neumann).

Hemaephysalis leporis Packard in Rohr, 1909, pp. 144-146 (merely quotes
Neumann’s description).

Hemaphysalis leporis-palustris Packard in 1Tunter and Hooker, 1907, pp. 53, 54,
Text-Figs. 7 and 8, PL IT1, Fig. 2 ; (species not deseribed, brief mention of
distribution, biology, hosts; Fig. 7 of @ capitulum aud scutum 1s in-
aceurate ; Fig. 8 shows @ and @ coxace ; the plate figure is a poor photo-
micrograph of a mounted @).  Ilooker, 1908 4, pp. 47, 48 (referred to as
the rabbit tick of this country ” (U.S.A.) and treats of its hiology). Banks,
1908, pp. 33, 54, PL 1V, Figs. & 10, and Pl X, Figs. 2, 6 (3 and @ described,
notes geographical distribution ; the o deseribed in 114 words ; Fig. 8 of &
capitulum ; Fig. 10 of @ capitalum, scutum, spirvacle, coxa T and tarsus 1 ;
Fig. 2 of & dorsum, ¢ capitulum in ventral aspect ; Fig. 6 of @ dorsuni,
unfed and veplete).  Ilooker, 1909, p. 423 (geographical distribution),
ITunter and Bishopp, 1911, pp. 228, 229 (brief notes on distribution, hosts
and feeding habits). Hooker, Bishopp, and Wood, 1912, pp. 89-96, PL. VII,
Figs. 1 65 (important in that the authors raised the tick experimentally ;
the figures are photomicrographs of unfed o and Z, replete o, replete and
partly fed ¢, venter of & ; the photomicrographs are from balsam-mounted
specimens excepting those of the replete o and ¢ ; Fig. 5, a mayp, giving
distribution in the United States and Mexico ; they eonfer the [superflnons]
vulgar name of “rabbit tick” upon the species).

Haemaphysalis prozima Aragiio, in Rohr, 1909, pp. 100-110, 146, 201, PL TI,
Figs. 12, 13, 16. (Rohr states that Aragdo had thus nawmed, but not as
vet deseribed, the supposed new species. Rohr gives details regarding its
biology and distribution ; his figures, micropliotographs, illustrate the
spiracle, ete.  Not to be confused with Haemaphysalis prozima Warburton
and Nuttall, which = /7. cornigera Neumann, 1897 ; see further under follow-
ing paragraph.)

Huemaplysolis lepords var. proaima Aragio, 1911, p. 167, PL X1, Figs. 4, 5 (we
have scen the type and do not consider the variety shonld be recognised ;
the figure is of the &)

Huemaphysalis leporis-palustres (Packard) in Hadwen, 1912, pp. 97, 98 (records
the tick in Canada ; raised the species experimentally and has kindly sent
us specimens).

Male (Fig. 325): Scutum about 2 x 1'3 mm.’, widest at the posterior
third, punctations coarse and confluent but not deep; a pseudo-scutum

I The scatums of 8 ¢ measured as follows in mm, :

N. N.

1196 from Canada 195 x 134 384 from Texas 16 x1-2

1196, ' 19 x1:30 1144 ,, Canada 16 x117
719 ,, Texas 19 %13 1144 Vs 156 x 1-12

384, - 175 x1-25 1954 ,, California 1:14x08
Banks, 1008, p. 33, states that the ¢ is 1-6 mm. long. Hooker, Bishopp and Wood,
1912, p. 89, give the size of the ¢ (capitulum included ?) as ranging from 2-25 x 1:25 down
to 1+6 x 1-0 mm.
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generally indicated ; cervical grooves rather long, convergent and deep
throughout their length ; lateral grooves commencing behind the pseudo-
scutum and therefore short, well-marked to the spiracle and faintly con-
tinued to include two or three festoons ; festoons rather broad. Clapitudum:
base broadest in front, the sides nearly straight and converging pos-
teriorly ; cornua slight, but there are also ventral cornua; palps longer

Tom

Fig. 825. H. leporis-palustris ¢ . Dorsum, capitulum in ventral aspect, coxae with tro-
chanters, spiracle and tarsus IV, Drawn from (N. 719) a specimen from Texas.
Original, N. C. del.

than broad, sub-cylindrical, article 2 very salient beyond the base, but
the lateral contours of articles 2 and 3 form normally nearly a straight
line, only slightly recurved at the base of article 2*; no dorsal spurs,
but a slight point under article 3; hypostome 3 3. Venter: anal
grooves slightly ogival; spiracle large, with slight dorsal process.
Legs: two short spurs, internal and external, on coxa I; a slight spur
on coxae II-IV; very slight trochantal spurs; tarsus IV long, stout,
tapering rapidly.

1 We have, however, received specimens (N. 1144) from Canada which are undoubtedly
L. leporis-palustris, but in which article 2 of the palp is much more recurved at the base.
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Female (Figs. 326, 327): Scutwm about 099 x 0-8 mm.’, appearing

Imm

T

Iig. 826. H. leporis-palustris 9. Scutum, capitulum in dorsal and ventral aspects,
coxac with trochanters, spiracle and tarsus IV. Drawn from (N. 719) a specimen
found with the ¢ in the foregoing Fig. Original, N. C. and E. W. del.
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Fig. 327. II. leporis-palustris 3. (P) Palp of left side in ventral aspect, (71 and T4)
tarsi I and IV, x80. Neumann, 1897, Fig. 9. (Reprinted from original block.)

I The scutums of 9 ¢ measured as follows in mm, :
N,

1196 from Canada 11 x1-0
1144 , 0 09 %082
719 ,, Texas -9 %08
381 09 x08

5

»»
1144 ,, Canada 0-85 % 0'8 — the body of this specimen (unfed) measured

1+7 x 12 mm.
1954 ,, California 072x0'65
072 %06
07 %064
s e o 066 x 056
Hooker, Bishopp and Wood, 1912, p. 89, give the size of the ¢ (capitulum included ?)
as ranging from 2-5x 15 down to 2:25 x 1-25 mm., when unfed, and attaining 6% 3-5 to

2 ” »

”» ” i
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decidedly longer than broad, oval, narrowing posteriorly, with coarse
confluent punctations ; cervieal grooves long and deep.  Cupitalum :
base broader than in &'; porose areas oval, converging anteriorly, far
apart; cornua slight, ventral cornua well-marked; palps with all the
characters of the ¢ but relatively longer. Venter: spiracle sub-circular,
with slight dorsal process. Legs as in the J'. When replete, the § may
attain 113 x 75 min.

Nymph (Fig. 828): Scutum relatively broader than in the §.
Hypostome 2 2. Other characters as in the ¢ ; the dorsal and ventral
cornua being even emphasized.  When replete the o may attain
25 x 175

0-5mm

Fig. 328. I leporis-palustris O. Scutum, capitulum in dorsal and ventral aspects, coxae
with trochanters, spiracle and tarsus IV. Drawn from (N. 2324) Texan specimen.
Original, N. C. del. .

Larva (Fig. 329): resembles the o, with still shorter palps
and broader, almost diamond-shaped scutum: the latter measuring

11:3 x 7°5 x 53 mm. when replete. Banks, 1908, p. 33, states that the scutum is 09 mm.
long.
! The following measurements, in mm., were made from (N. 2324) nymphs received
from Mr Bishopp :
Scutums Body (unfed)
044 % 044 1:0 < 0-32
044 x 0-43
0-44 x 042
043 x 044
043 x 0-42
Hooker, Bishopp and Wood, 1912, p. 89, give the size of the o (including capitulum ?)
as 133 % 08 when unfed, 2:5x 1-75 when replete; scutum 042 x 0-43 ; capitulum 022
long (between tips of cornua and palp).
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026 x 03 mm.!  Capitulum with ventral cornna. Legs: coxae feebly
armed.  When replete the L may attain 1-33 x 09 mm.

Our deseriptions of the & and ¢ refer more particularly to Texan
specimens (N. 719) named by Mr N. Banks, whilst the o and L are
deseribed from specimens (N. 2322-2324) raised in Texas by Mr F. C.
Bishopp, who kindly presented ns with them.

7NN
\\‘sﬁ “\J/
5 N

Fig. 329. I leporis-palustris, larva. Seutum, capitulum in dorsal and ventral aspeets,
coxae and tarsus ITI.  Drawn from (N. 2321) Texan gpecimen. Original, N. C. del.

This 1s the only known species of which the &' and ¢ have ventral
cornua or points projecting postero-laterally from the basis capituli
as well as dorsal cornua.  Such ventral cornua occur, however, in the
immature stages of H. ciunabarina and H. cinnabarina var. punctata,
which are nearly allied forms.

See further under Notes on Biology, p. 530.

1 The following measurements, in mm., relate to larvae :

Sentums Bodies (unfed) Bodies (replete)
N. 2322 026x0:31 0-55 % 0-45 N. 2323 12 x038
026 x 0-3 0:53 x 0-45 1'15 % 037
0-26 x 0-3 1-09 x 0-37
0-25 x 03 105 x 0-35
1:05 % 0:35

Hooker, Bishopp and Wood, 1912, p. 89, give the size of the scutum at 0-24 x 0-3 mm.,
that of the unfed larvae (capitulum ineluded ?) at 0-53 x 0-33 mm., the replete larvae
attaining 1-33x0'9 mm. Capitulum 016 mm. long. The larvae we received from
Mr Bishopp were somewhat shrivelled by preservation in alcohol, consequently our
measurements of the replete Os are no doubt too low.

T —
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Geographical Distribution.

According to American authors, H. leporis-palustris is widely dis-
tributed in the United States, ocecurring in the following States:
Alabama®” ; Arizona®®, uncommon®; Arkansas®; California®f, in Kern
County?, it is uncommon on 7rabbits’, though Marx states it is
common®?; Colorado®»¢; Florida®®; Idaho®; Illinois®; Kansas®®, being
comimon® and having been found on kare by Marx?®; Louisiana®S, at
Shreveport?; Massachusetts®®; Minnesota®®;  Montana®" where it
occurs in large numbers on rabbits in and about the State.  Mr W, V.
King is stated to have killed 2 Lepus bairdi at Florenee, 3. 1v. 1911,
which were infested with 1033 ticks, many of which were replete 9s;
New Mexico®, mncommon ; New York*s, in Keene Valley and Dunne-
mora®; North Carolina®»% Packard! deseribes the species from a
found on Lepus palustris at Fort Macon; Nevada®s; Oklahama®®;
Oregon®; Tennessce®; Texas®, where it was first collected by Marx?,
uncommon in the western portion of the State, it oceurs at Columbus,
Victoria and Maverick?, stated to be common by Marx’, and found on a
lhorse by Curtice>?, found chietly on the ears of hare and rabbit in 1906~
1907+; Virginia®®*; Washington®; Wyoming®.

American authors? record the following hosts of the tick in the
United States: Besides the type-host, Lepus palustris, the tick occurs
on 6 other species of hare and rabbit, these appearing to be the chief
hosts.  Adults also occur on Felis domestica, robin, quail and meadow-
lark.  Tmmature stages arc abundant on quail and meadow-lark, scarcer
on chaparral cock and Brewer’s bluckbird (assuming that they were
rightly determined, the immature stages are also found on thrush, field-
lark, jackdaw, blue jay, magpic and pine squirrel). Rabbits ave nearly
always infested about the head, on the erest and occasionally about the
cars and eyes; when heavily infested® the rabbits are often much
weakened and can be casily captured.

1 Packard, 1869 a, p. 67.

2 Neumann, 1897, p. 343, who examined Marx’s specimens in the Bureau of Animal
Industry collection and in the Paris Museum.
Marx, cited by (4) who give no reference ; his specimens examined by (2).
Hunter and Hooker, 1907, pp. 53-54.
Banks, 1908, p. 33.
Hooker, 1909, p. 423.
Hunter and Bishopp, 1911, p. 225.
Hooker, Bishopp and Wood, 1912, pp. 90-96.

Hooker, Bishopp and Wood, 1912, p. 99.
Hunter and Bishopp, 1911, p. 228, give fewer hosts than the authors previously cited.

® S e oo ow
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Mexico : [Duges, 1888, p. 129, found his Gontzodes vostralis (see
our synonymy) at Guanajuato.  Curtice is stated to have also found the
tick in Mexico'.  Assuming that the determinations were correct, im-
mature stages have been found on birds in Tamaulipas and Monterey?]

We have received or determined specimens from the following
countries :

. UNITED STATES: from Texas: (N. 719) &' § from Victoria,
presented by the US. Dept. of Agriculture; (N. 384) & ¢ found on
rabbit, Maverick County, v. 1906, presented by Mr W. D. Hunter;
(N, 2321-2324) fod and unfed os and L raised at Refugio and Utopia
i 191213 and presented by Mr IF, C. Bishopp. California : (N. 1954)
small §s from Claremont (N, 2772) 12 @ from Lepus wudubont, San
Irancisco, 30. 1v. 1909, coll. M. B. Mitzmain.

CANADA: (N. 1144) ¢ ¢ from Lepus americanus, Aweme, Mani-
toba, 13, v. 1910, coll. N. Criddle and (N. 1196) adults, from Lepus dallz,
Peardonville, British Colombia, 17. v1. 1910, collected by Dr S. Hadwen,
who (1912, p. 98) also found the tick at Mt Lehman and at Nelson, B.C.

CENTRAL AND SOUTH AMERICA : Panama: (N.1907) ¢ s,
with their progeny of eggs and larvae, the § s having been taken from
Duasyprocta sp., at Mataichan, Canal Zone, 1X. 1911, by Dr S. T. Darling.
Brazil : (N. 1894) & § from Lepus brazilvensis, Manguinhos, viL. 1907,
presented by Dr H. de B. Aragio (/1. leporis var. proaima Aragéio, of which
we have also scen the type): [Neumann, 1901, p. 262, records a § from
Brazil, collected by Delalande (Paris Mus.), and Rohr, 1909, pp. 100-110
states it occurs on wild rabbits and Dasyprocte agout?]. Paraguay:
(Berlin Mus. 113, 132) Q o collected at San Bernardino by K. Fiebrig.
Argentine: [Lahille, 1905, p. 45, states that the species attacks man,
and that S. Venturi has found it on Penelope ovbscura (a bird) in the
Province of Santa Fe, Colonia Mocovi, in September ; his determination
is uncertain, as he merely quotes Neumann’s description].

! Hunter and Hooker, 1907, p. 53 ; Hooker, 1909, p. 423.
¢ Hunter and Bishopp, 1911, p. 228,
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5. HAEMAPHYSALIS MONTGOMERYI Nuttall, 1912,
Figs. 330, 331.
Lit. and Icon.: Nuttall, 1912, pp. 57-59, Figs. 7, 8 (reproduced),
Male (Fig. 330): Scutum 19 x 13 to 2°5 x 16 mm.?, long-oval ;
cervical grooves normal ; lateral grooves including the first festoon

Fig. 330. Haemaphysalis montgomeryi ¢. Dorsum, right palp (P) in profile, spiracle,
anal grooves, coxae with trochanters, tarsus IV, (G.H.F.N. and F.M.H. del.)
Nuttall, 1912, Fig. 7.

1 Five ¢ gave the following measurements in mm. :

Scutums Capitulums
2:5%x16 0-4
2:3x14 05
2:3x 14 05
2:0x 14 05

19x13 0:4
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and attaining half the body-length ; festoons longer than broad.  Capi-
tulum = 04 to 0°5 mm. long, base with lateral borders almost straight,
converging behind; cornua pointed, continuous with the crescentic
dorsal ridge ; ventral ridge sharp, with trenchant lateral angles; palps
with article 2 protrading slightly, about a third longer than article 3 ;
articles 2 and 3, viewed laterally (22 in Fig. 330), bear sharp protruding
recurved spines ventrally ; hypostome 5|5 or 66, armed nearly to
the base with 12 distinet teeth per external file, besides finer denticles
and a large corona.  Venter: hairy, genital orifice between coxae IT;
spiracle large with well-marked postero-dorsal elongation. Legs rela-
tively strong; coxae I-1V with a long, pointed, retrograde spur, longest
on coxa [; trochanters with pointed spurs; tarsi short, tapering
from near the pscudoarticulation, bearing a small distal spur, and, in
some specimens, a slight median protuberance ventrally ; pads almost
as long as the claws.

Female (Fig. 831): Scutum 0°9 x 1'1 mm.?, cordiform, with slight
lateral angles, broadly rounded behind ; cervieal grooves well-marked,
extending slightly beyond half the length ; punctations poorly marked,

{
{

/.

" ) @

Fig. 331, Haecwaphysalis montgomeryi ¢ . Capitulum and seutum, capitulum in ventral
aspect, coxac with trochanters, spiracle and tarsus IV. (F.M.H. del.) Nuttall,
1912, Fig. 8.

1 All of the ¢ were but partly gorged ; they measured roundly 4 mm. in length,
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uniformly distributed.  Capitulum 0°5 mm. long, resembling that of ¢,
but broader, shorter, with cornua less pronounced ; porose areas small, oval,
far apart, converging m tront, placed anteriorly.  Venter: vulva between
coxae 1T; spiracle with dorsal and posterior margins tlattened. Legs
resembling those of the & but the spurs on coxae and trochanters less
pronounced ; tarsi tapering gradually, unarmed.

Described from 9 & and 2 9 taken from the ears of pouies, at
Muktesar, United Provinees, India, 30. v. and 1-7. vi. 1905, also on
a bull's car at Bhulumaya; 3 ¢ found on a dug, Muktesar, 3. VIIL
1905; 2 ¢ found on the ear of a bull, at Berinag, U.P., 9. 1x. 1905; all
of these specimens (N. 760, 761, 762) were collected by Dr R. E.
Montgomery, after whom the species is named. We have since
received: (N. 1407) & from a dog, Balaghat, Central Provinces, India,
1908, coll. S. H. Gaiger; (N. 2251) @ from sheep, Gilgit, Kashmir, v.
1913, coll. Dr M. Abdullah; (N. 2923) & from dog, Kashmir, 1912, coll,
J. E. M. Mellor; and specimens have been sent to us for determination
by the Indian Museum: ¢ and ¢, collected at Almora!, Kumaon
(5500 ft. clevation), vi. 1911, by C. Paiva.

Types in Cambridge; we have presented co-types to the Berlin
Muscum and to the Neumann collection, Toulouse.

6. HAEMAPHYSALIS KINNEARI Warburton, 1913.
Fig. 332,
Lit. and Icon. : Warburton, vir. 1913, pp. 127, 128, Fig. 6 (reproduced).

Male: Unknown.

Female (Fig. 332): Scutum sub-cireular, slightly broader than long,
08 x 09 mm., with numerous medium or rather large punctations,
most numerous on the lateral fields; cervical grooves, beginning as
shallow depressions, deepening into oval pits at some distance from the
anterior border, then broad and shallow to within a short distance of the
postero-lateral borders.  Cupitulum base twice as broad as long, rect-
angular, with blunt cornua; porose areas apparently nearly circular, but
ill-defined and not easily distinguished: palps long and, in general
facies, much like those of H. montgomeryi, having the lateral salience
slight and very obtuse; instead, however, of being smoothly rounded

1 Almora is distant about 14 miles from Muktesar where the types were found.
26
N. L
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as in that speecies, their dorsal surface presents corrugations, article
3 has an irregular posterior border, and the internal contour of article 2
presents a strong rounded protuberance anteriorly i morcover, article 2
bears no ventral retrograde spur, though one is present under article 33
hypostome 4 4+ Venter: spiracle rather large, oval, with blunt dorsal
process ; anal grooves ogival,  Legs : coxac with very slight armature of
the normal type; tarsus IV rather long (especially the proximal pseudo-
segment), somewhat tapering ; no trochantal spurs.

0°F

Fig. 332, H. kinueari ¢. Capitulum and scutum, ventral aspect of capitulum, anus
with anal grooves, tarsus IV, spiracle and coxae. (N.C.del.) Warburton, 1913,
Fig. 6.

Deseribed from (N. 1997) 1 ¢ taken from a tiger at Kadra, Kanara,
India (Bombay Nat. Hist. Mammal Swrvey), X1 1911, by Mr N. B.
Kinnear, after whom the species is named. The specimen was found
in company with H. bispinosa and dmblyonana prolongatum.

Type in Cambridge.

A large species, reealling . montgomery? in general appearance but
easily distinguishable from that species by the rounded scutum, the
absence of a ventral spur on the second palpal article and the absence
of trochantal spurs.

7. HAEMAPHYSALIS ABORENSIS Warburton, 1913.
Fig. 333,
Lit. and Icon. : Warburton, vir. 1913, pp. 122, 123, Fig. 1 (reproduced).
Male: Unknown.

Female (Fig. 333): Scutum broader than long, 1'5 x 1'8 mm., broad-
oval, pale yellow; punetations numerous and fairly large, distributed




H. aborensis 399

laterally and posteriorly, inconspicuous in the median field; cervical
grooves far apart, extending to the posterior border. Cupitulum : base
much broader than long, cornna short and blunt ; porose areas ill-defined,
ovate, the interval greater than their diameter ; palps with very slight
and obtuse lateral salience on article 2, of which the internal border is
nearly straight and much longer than the external border; the dorsal
surface of articles 2 and 3 smooth, rounded and destitute of spines;
a short, blunt spur under article 3 hypostome spatulate, well-covered

Fig. 333. H. aborensis ¢. Capitulum and scutum, anus with anal grooves, spiracle,
tarsus IV and coxae. (N.C.del.) Warburton, 1913, Fig. 1.

on its anterior 3 by 4 4 sub-equal teeth.  Venter: spiracle large,
transversely oval, with slight blunt dorsal projection ; anal grooves nearly
semi-circular, with hardly any visible median post-anal groove. Legs:
very long and strong; coxa I with a short, blunt internal spur;
coxac IT-IV with slight spur in the middle of the posterior border;
tarsus IV long and tapering, pad short.

Described from 1 9 found on grass at Yambung, India, 13-17. 1.
1912, by 5. W. Kemp (Abor Expedition); the species is remarkable
because of its size.

Type in the Indian Muscum, Calentta (No. 1251/17).

26 -2
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8. HAEMAPHYSALIS FORMOSENSIS Neumann, 1913.
Figs 334, 335.

Lit. and Icon.: Newmann, 1913, pp. 135-137, Figs. 1, 2 (J capitulum in ventral
aspect with coxa I, @ capitulum in dorsal aspect with scutum and trochanter
I, not reproduced).

Male (Iig. 334): Body broadly oval, livid brownish-yellow, legs
lighter.  Scutum about 2+4 x 1" mm}; punctations numerous, but

Imm

Fig. 334, H. formosensis ¢. Dorsum, capitulum in ventral aspect, coxae with
trochanters, spiracle and tarsus IV. (N. 2730 Co-type.) Original, N.C. del.

very shallow and inconspicuous; cervical grooves slight oval pits;
lateral grooves long and rather noticeably straight, including one
festoon : festoons long.  Capitulum: base rectangular (in some speci-
mens rather broader posteriorly), cornua strong and blunt; palps

1 The scutums of the 5 3 co-types in our collection (N. 2715, 2730) measured
respectively :
25 »«1'9 mm.
24 x1'85
2:35 x 1-85
2:3 %19
Pl £21805 o




H. formosensis 401

short, very slightly salient laterally, with rounded contours and with-
out dorsal spines; article 2 rather longer than article 3; a small but
distinet retrograde spur under article 3: article 2 ending m a point
which, however, does not project; hypostome short, broad in front,
corona rather small, dentition 6 6, the median teeth very small, the
three external files much larger, about 8 teeth per file. Venter:
spiracle pear-shaped, the pointed end dorsal.  Legs: coxae I-1V with
rather strongly-developed spurs; coxa I has its posterior end trun-
cated, and the spur proceeds from 1ts postero-external angle; small
trochantal spurs, progressively diminishing, and almost absent on tro-
chanter IV?; tarsus IV stout, with pseudo-segments of almost equal
length, tapering moderately, with a small terminal ventral spur; pad
moderate.

Female (Fig. 335): Scutum about 11 x 13 mm., sub-circular, but
rather broader than long, with numerous fine shallow punctations :

Imm

Fig. 835. H. formosensis ¢. Capitulum in dorsal and ventral aspects, scutum, coxae
with trochanters, spiracle and tarsus IV. (Deutsches Entomol. Mus., Type.)
Original, N.C. del.

cervical grooves beginning as small pits behind the anterior border and
visible as shallow grooves almost to the posterior border.  Capitulum :
base rectangular, twice as broad as long, with slight blunt cornua;
porose areas large, far apart, oval, converging anteriorly; palps with
hardly any lateral salience, longer than in the ', but with the same
characteristics ; hypostome 4 4, with a trace of 5|5 at its posterior
end. Venter: spirvacle transversely oval, with faint dorsal protuberance.
Legs: coxac as in the J'; trochantal spurs absent; tarsus IV more
slender than in the &, unarmed.

1 The slight spur on trochanter I, is omitted in the figure.
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Neumann founded this species on 20 ¢ and 2 ¢ found on the dog
at Kosempo, Formosa, 1v. 1912, We here redescribe the species from
54 and 1 § belonging to the type material: | @ (type) lent and 4 '
(co-types) presented by the Deutsches Entomologisches Musenm, and
1 ¢ (co-type) presented by Professor L. (. Newmann.  Our description
and figures differ somewhat from the author’s. We have found (N. 2958)
a 9 from Burma (in a tube together with a § H. hystricis probably
trom Hystriz bengalensis or Ursus torquatus) in the L. Fea collection at
the Museo Civico di Storta Naturale, (ienoa.

Types (D.EM. No. 14 ¢ §) in the Deutsches Entomologisches
Museum, Berlin-Dahlem ; co-types (&4 9) in the Toulouse and (N. 2715,
2730 ; 5 %) Cambridge collections.

9. HAEMAPHYSALIS JAPONICA Warburton, 1908.
Figs. 336, 337.
Lit., Icon. and Synon. :
Haemaphysalis flava Neumann, 1897, p. 333. pro parte ; Neumann, 1905, p. 237,
pro parte (see discussion under H. flaca Neumann, p. 408).
Haemaphysalis japounice Warburton, 1908, pp. 512, 513, Figs. 3, 4 (reproduced).
Blauchard, 1909, p. 152, wrongly gives H. juponica as a synonym of
H. jluvu Nn.
Haemaphysalis flava fluea Neumann, 1911 «, p. 12,

Male (Figs. 336, 337): Seutum 25 x 1'S mm., oval, rather broad, not
much narrowed in front, glossy yellow, with numerous rather shallow
punctations, absent in places ; cervical grooves, oval pits; lateral grooves
tairly long, markedly concave internally, including distinctly one and
faintly two festoons; festoons rather short, almost square, punctate.
Venter glossy, punctate, genital orifice large, between coxae II; anal
grooves ogival ; spiracle short comma-shaped.  Capitulum base broad,
punctate, with short blunt cornua; palps with article 2 moderately
salient, the lateral contours of articles 2 and 3 unbroken; no dorsal
spines ; ventrally article 2 is much corrugated and forms a retrograde
angle ; a short spine under article 3; hypostome spatulate with very
large corona, dentition 5 5, small pointed sub-equal teeth. Legs:
strong; coxae large, especially coxa IV, all with a short spur, sharp
on coxa [, conical on coxae 11-IV; tarsus IV fairly long, considerably
more slender than the preceding article.

Female: unknown.
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Our deseription is based on numerous specimens found in a tube
labelled “No. 173, H. jflava” in the British Museum, the specimens
having been wrongly determined by Neumann. The ticks were found
on Nemorhaedus crispus at Hondo, Japan, by the Duke of Bedford’s

T {

Fig. 336. Fig. 337.

Fig. 336. H. japonica &, dorsum. Warburton, 1908, Fig. 3.

Fig. 337. H. japonica g, venter and spiracle. Warburton, 1908, Fig. 1.
(Sketches, C. W. del.)

collector.  We have since received (N. 1374) 24 & taken from a roe-
buck at Kansu, China, the specimens were purchased by us from
Mr T. V. Sherin, taxidermist.

Types in the British Museum and co-types (N. 1247, 2 §) in
Cambridge.

Haemaphysalis japonica var. douglasi Nuttall
and Warburton, 1915, n. var.

This variety differs from the type as follows:

Male: Distinctly smaller.  Sewntum 21 x 1°5 mm., narrower in front,
and with straighter sides and lateral grooves. Pulps with ventral spine
on article 3 distinetly longer and sharper.

Female : unknown.

Described from 4 ¢ taken from roe-deer, at Ten-an-fu, Shiensi,
Northern China, 19. v. 1909, by Captain ‘H. E. M. Douglas.

Types in the British Museum and co-types (N. 1248 2 ¢) in
Cambridge.
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10. HAEMAPHYSALIS PAPUANA Thorell, 1882.

Figs. 338-341.

Lit. and Icon.: Thorell, 1882, pp. 62-66, Pl VI, Figs. 410-45 (4 dorsum and
venter, ends of digits, foot ; @ dorsum; good fignres). Canestrini, ., 1884,
p- 705 (repr. po 13) PL VI, Fig. 4 (figures the capitulum of a specimen he

determined as /1. papuana from Queensland ; his determination ix probably
wrong, if not the figure is inaccurate). Neumann, 1897, pp. 336, 337, Rainbow,
14906, p. 165 lists the tick as occurring in Australia on Canestrint’s anthority
cited above q.v.). Warburton, 1908, pp. 514 516, Fig. 6 (reproduced). Blan-
Neuwmann, 1911 «, p. 108.

chard, 1909, p. 154 (species listed only).

Male (Fig. 338): Seutwie about 22 x 16 mm.}, yellow, flat, broadest
towards the posterior end, coarsely pitted except along certain ridge-

Fig. 338, H. papuana ¢, dorsum and venter; 2 capitulum and scutum; 4 and 2

spiracles, Specimen from Borneo.

Warburton, 1908, Fig. 4. E. Wilson del.

like tracts where punctations are absent; festoons about as broad
as long, the intervals often dark and broadening distally; cervical

! The following measurements, in mm., relate to 20 ¢ from various sources :

N.

309 from Borneo

Seutums
25 x 17

N.

Scutums

205 from Borneo 22 x1:6
L 215 x 1'55
- 215 x 1-52

- 214 x 15

1563 ,, 9445 % 1'% 1563
496 ,, Java 24 x1-65 1563
1563 ,, Borneo 24 x1-76 220
496 ,, Java 2:34 x 16 2116
220 ,, Borneo 2:25x1-6 1563
1563 ,, . 23 x17 1563
1563 % 227 x 1-6 309
220, 2:24 x 17 1563
309 22 x 165 1563

The size of the g given by Thorell (about 3x2
approximate and doubtless includes the eapitulum.

,, Malaya 21 x1'6

,, Borneo 21 x16

- e 21 x1-57

- o0 2:05 % 165

0 - 2:04 x 154

o o 1-97 x 1-43

mm.) is apparently only roughly




H. papuana 405

grooves consist of oval pits with slight shallow continuation ; lateral
grooves very short and ill-defined, beginning about midway along
the body-length and ending behind the spiracles. Capitulum: base
rectangular, with slightly convex sides, broad blunt cornua, coarsely
punctate dorsally; palps only slightly salient, the external angle of
article 2 fairly sharp, its inner dorsal border has an inward projection
distally ; no distinct dorsal spines, but the posterior border of article 3
is sharply angular in the middle ; article 2 is sharply angular ventrally ;
a short, retrograde ventral spine on article 3; hypostome 4 4.
Venter: yellow-brown, darker than the scutum, glabrous; finely
punctate ; sexual orifice broad, between coxae II; sexnal grooves far
apart, mnearly parallel; festoons well-marked ventrally, with dark
intervals ; spiracles yellow, ovoid, with fairly pronounced dorsal process.
Legs: a short sharp spur on coxa I, a very slight spur near the middle
of the posterior border of coxae II and III, a very short spur at the
inner angle of coxa IV trochanters slightly spurred; tarsi relatively
short, somewhat humped ; pad medinnm.

Atypical & from Mualoya (Fig. 339). We include under H. papuana

Fig. 839. H. papuana 3 (N. 2116, atypical form from Malaya). Dorsum, ventral aspect
of eapitulum with coxae and trochanters, spiracle and tarsus IV. Original, N. C, del.

a specimen (N. 2116) from Malaya which only differs from the typical
form in that the characteristic coarse punctations are absent ; the scutum
is smooth, irregularly undulating, with very faint shallow punctations.
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Female (Fig. 338): Scutum uearly circular, about 1x1 mm.}
bright vellow, coarsely pitted; cervical grooves shallow, concave
externally.  Capitulum = base broader and shorter than in the ¢, with
very slight cornua; sides somewhat convex: porose areas large, oval,
far apart, converging anteriorly ; palps longer and narrower than in
the & ; article 2 with sharper external angle, its inner dorsal contour
like that of the . Venter: spiracle ovoid, with blunt dorsal pro-
tuberance, yellowish.  Legs: coxae as i the ¢ tarsus IV tapering
gradually, the distal pseudo-segment rather long.

Nymph (Fig. 340): Scutim deeply emarginate, oval, about as long
as broad, but appearing longer (045 x 045 mm.), of uneven surface

O-5mm

Fig. 340. H. papuana. Nymph. Capitulum in dorsal and ventral aspects, scutum, coxae
with trochanters, spiracle and tarsus [V. Specimen (N. 220) from Borneo. Original,
N. C. del.

and more punctate than is usnal with nymphs of this genus.  Cervical
grooves well-marked, nearly parallel for half the scutal length. Capitulum :
base rectangular with slight cornua; palps slightly salient laterally,
fairly long; article 2 about equal in length to article 3; no dorsal
spines, but the inner angle of article 3 slightly recurved; a slight
retrograde  spur under article 3; hypostome rather narrow, 2{2.
Venter : spiracle circular.  Legs: coxac normal; tarsus IV short and
tapering rapidly ; pad fairly long.

! The following measurements, in mm., relate to 8 ¢ from various places in Borneo :

NS Scutums Scotums

309 1-15x1°2 095 x 1-07
230 1-05 x 1415 0-95 x 1°05
295 10 x10 220 09 x1-05
220 097 % 1:0 1563 09 x103
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Larva (Fig. 341): Scutum cordate, broader than long (about
2:3 x 838 mm.). Capitulwm: like that of the o, with obscure division
between palpal articles 2 and 3.  Legs: as in the o, but the spurs on
coxae II and III practically absent. When replete, the larva attains
1-35 x 1-1 .

Thorell’s excellent figures of the 4 and ¢ leave no doubt as to the
identity of this species, and show clearly various characteristics not
mentioned m his description, such as the ridge-like tracts, referred
to m our description, the short indefinite lateral grooves, and the
inward dorsal projection of article 2 of the palps.

Our description is based on specimens collected in Borneo by
Dr A. R. Wellington: (N. 220,295) 2 &* 2 ¢ 3 o from dog, Sarawak,

O0-5mm

Fig. 341. H. papuana. Larva. Capitulum in dorsal and ventral aspects, scutum, coxae,
tarsus I1I. Specimen (N. 1563) from Borneo. Original, N. C. del.

L 1907, and (N. 309) 3 &' 1 $ from pig, Sarawak, vir. 1907. We have
also received (N. 1563) 30 &' 1 § 1 0 and 1 L from Ursus malayanus,
collected 11, 1912 at Kuching, Sarawak, by J. C. Moulton. We possess
specimens from Java: (N. 496 b ') from Felis pardus, collected by
Dr J. C. Koningsberger in 1908 and (N. 3117 ¢ &) from wild pug,
Tjibaroesa near Buitenzorg, 1914, Dr de Blieck coll.; we have deter-
mined adults found in Sumatra on a tiger (Schiiffuer 3¢) 1912
The atypical form (N. 2116 ") we have figured, was found on a pariah
dog, near Kota Baru, Kelantan, Federated Malay States, 17. 111. 1913,
by Dr J. D. Gimlette.

Thorell’s types (1 & 1 ) were found on a mammal at Ramoi, New
Guinea; they were collected by L. M. D. Albertis. We do not know
where these types are deposited. Onr types of the o and L are in
Cambridge.



408 Genus Haemaphysalis

11. HAEMAPHYSALIS FLAVA Neumann, 1897.
Figs 342, 343.

Lit.. Synon. and Icon.:

Huemaphysalis Auva Neumanu, 1897, pp. 333-336, Fig. 3 (digit ; not reproduced) ;
Neumann, 1901, p. 260 (pro parte).

Huemaphysalis flava var. armate Nenmann, 1905, pp. 237, 238.

Hacinaphysalis flava Nenmann in Dénitz, 1905, pp. 129, 130.

Haemaphysalis dava Neumann 1897, in Warburton, 1908, pp. 510-512, Figs. 1
and 2 (4 and @ described ; figures reproduced) ; Blanchard, 1909, p. 151
(only a few lines).

Haemaphysalis flava armate Nn. in Newmann 191la, p. 112 (raised to a
sub-species of his H. fuza of which it constitutes the type!).

Nothing can exceed the confusion which has arisen with regard to
this specics.  Neumann’s original description (1897) was fairly definite?,
but he snbsequently (1905) came to the conclusion that two varieties
were in existence, and these he interchanged, making the last found
form the type, and the original type the variety. Donitz (1905)
pointed out that this was inadmissible, and we entirely agree with
him.  Morcover, Neumann, in identifying specimens, confounded yet
other species with H. flava, for in a tube (No. 137 in the Brit. Mus.)
labelled by him M. flava, we found three distinet species®.  Donitz
(1905), morcover, found two speeies® among alleged H. Aava which
Neumann sent him.  After reviewing the situation, Warburton (1908)
reinstated what appeared to be the original H. flava and removed two
other forms from it under the names of H. japonica and H. campanulata.

Male (Fig. 342): Colour dull yellow. Scutum 21 x 14 to
28 x 1'9 mm.?, broadest at about the level of the spiracles; punctations
numerous, of medinm size, regularly distributed ; cervical grooves short,
faint, converging, then separating ; lateral grooves short, beginning about
at half the body length and ending just behind the spiracles; festoons
long, curved. Capitulum : base rectangular, twice as broad as long,
with strong sharp cornua; palps with article 2 fairly salient, but not
sharply angular externally; lateral contour of articles 2 and 3
continuous; no dorsal spines; ventral border of article 2 having a

! Neumann here specifically mentions the yellow colour and the long-spurred coxa IV
of the 2. Dinitz (1905, p. 130) lays stress on the characteristic colour. We would note
that the name “ armata.” chosen by Neumann, refers to the long sharp spur on coxa IV.

2 Including 1. japonica Warburton 1908, I1. campanulita Warburton 1908.

3 H. newmanni Donitz 1905 (= fI. bispinosa Nn. 1897) and H. flava Nun.

4 The second measurement is from (N. 763) specimens from India.
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somewhat prominent retrograde angle; a distinct retrograde spine,
directed inwards at the ventro-lateral angle of article 3; hypostome 4 4
on its distal half, then 5 5, the additional teeth being median.  Venter:
yellow, spiracles white, ovoid, with slight blunt dorsal protrusion.
Legs: a fairly long blunt spur on coxa I: shorter blunt spurs on coxae II
and IIT; a long sharp spur (longer than the width of the article) at
the inner angle of coxa IV: tarsus IV rather short, about thrice as
long as broad, tapering gradually.

@

Fig. 342. Fig. 343.
Fig. 342. H. flava 2. Dorsum, spiracle and coxae. (Sketch by C. W.) Warburton,
1908, Fig. 1.

Fig. 343. IH. flava ¢. Capitulum and scutum, coxae, spiracle and tarsus IV, (Sketch
by C. W.) Warburton, 1908, Fig. 2.

Female (Fig. 343): All yellow when unfed, the scutum a bright
yellow when the body is dark and distended. Scutum as broad as long,
about 1 x 1 mm.}, broadest at the posterior third, bright yellow, with
numerous fairly large punctations; cervical grooves long, concave
externally, beginning somewhat behind the anterior border as fairly
deep depressions and continuing faintly to the postero-lateral margin ;
no lateral grooves. Cupitulum: base comparatively broader than in
the &', and with short blunt cornua, porose areas large, oval, converging
anteriorly, their interval equal to their long diameter, a few irregular
punctations in the middle of the interval; palps more salient and
more sharply angular outwards, otherwise hke those of the 4 ;
hypostome 4 4 or 5(5. Venter: spiracles white, rounded, with blunt

1 The scutums of two other females measured in mm. : (N. 893) from Japan, 0:85x1;
(N. 763) from India, 1'2x1-2.
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dorsal protuberance,  Legs: coxa 1 with weaker spur than in the ',
a slight sharp spur at the middle of the posterior border of coxae IT and
TIL, a short blunt spur at the internal angle of coxa IV ; tarsus IV
slightly longer than in the ', tapering gradually.  When replete the
? may attain a length of 85 mm.

Our deseription 1s based on (N. 893) 1 4 1 ¢ from Japan, kindly
presented by the late Prof. W. Dénitz.  The specimens were found on a
dog at Ise, and on cattle or on a horse at Hiroshima.  Neumann (1905
p- 2381 1911 «, p. 112) states that his «rmate (i.e. his original fava
were found in Japan upon a korse and on vegetation.  We have received
and determined specimens from India: (N. 763) &' ¢ from dog, Madras,
collected v. 1906 by Mr V. I. Phadke; (Montgomery coll.) adults from
Nus cristatus, Muktesar, viil 19055 (Indian Mus. coll.) &* from sheep,
on hillside below Phagu (7000 ft.), Simla Hills, Western Himalayas.

Types in Toulouse.

12. HAEMAPHYSALIS TURTURIS Nuttall and
Warburton, 1915, n. sp.

Fig. 344.

Male (I'ig. 344): Scutum 2 x 1'5 mm., ovate, broader posteriorly,
covered by very numerous small shallow punctations also on the
festoons 3 cervical grooves shallow, comma-shaped, beginning at some
distance behind the anterior border; lateral grooves almost absent,
represented only by short shallow depressions dorsal to the spiracle.
Cupitulim : base rectangular, not greatly broader than long, cornua
strong : palps short, only slightly salient laterally, with broken lateral
contour; articles 2 and 3 of about equal length; a very slight
retrograde point at the middle of the posterior dorsal border of article
3 the posterior ventral border of article 2 ends in a sharp point, and
there 1s a strong retrograde spine under article 3: hypostome 4 4,
small equal teeth, about 7 per file, corona large. Venter: spiracle
ovold, with distinet dorsal process.  Legs fairly long and strong; coxa I
with spur well-developed, a slight spur, progressively diminishing,
on coxae 1I-IV: trochanters with distinet retrograde ventral spurs,
largest on trochanter I; tarsus IV fairly long and strong, tapering
rather rapidly.

Female : unknown.
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Described from a single &' found on a dove (Turtur suratensis),
Ceylon, 2. nr. 1906. H. Schoede coll.

The specimen is of a uniform pale yellow colour. In size and
general facies 1t greatly resembles H. hystricis Supino, but appears to
be separated from this species by the presence of trochantal spurs,

Fig. 344. H. turturis 3. Dorsum, capitulum in ventral aspect, coxae with trochanters,
spiracle and tarsus 1IV. Drawn from the type. Original, N. C. del.

which are perfectly distinet, though not very strongly developed. The
dorsal spine on the third article of the palp of H. hystricis is represented
in the present species by a very small retrograde cusp.

Type (No. 167) in the Zoological Museum, Berlin.

13. HAEMAPHYSALIS ACICULIFER Warburton, 1913.
Figs. 345, 346.
Lit. and Icon.: Warburton, vir. 1913, pp. 125, 126, Figs. 4, 5 (reproduced).

Male (Fig. 345): Scutum about 19 x 12 mm., oval, widest in the
middle, glossy, with very fine, shallow, unequal punctations; cervical
grooves short, fairly distinct: lateral grooves distinct, rather short,
concave internally, including one festoon ; festoons fairly long and rather
broad. Capitulum: base rectangunlar, with strong cornna; palps
short; article 2 short, but slightly salient laterally, prominent, but
without ventral spine; article 3 slightly salient laterally, breaking the

! The original label refers to the host as “ Kowadall’s Taube ” which no doubt stands
for ¢ Kawada,” the Mahrati name for this species.
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external contour, without dorsal spine but slightly protuberant where
a spine might be expeeted, reeurved at its postero-internal margin ;
the whole posterior border of the palp s characteristic; hypostome
short, dentition 4 4, teeth small.  Venter: spiracle rather broad, with
very slight, blunt, dorsal process; anal grooves slightly ogival.  Legs:

Fig. 345. H. aciculifer 3. Capitulum in dorsal and ventral aspects, scutum, coxae and
trochanters, spiracle, tarsus IV and anus with anal grooves. (N.C. del.) Warburton,
1913, Fig. 4.

coxa I with strong internal spur and a slight hint of an external spur;
coxac IT and IIT with slight protuberance in the middle of the posterior
border; coxa IV with long, needle-like, internal spine (hence
aciculifer) longer than the article itself, and narrow from its origin;
slight, progressively duninishing trochantal spurs; tarsus IV tapering
rather abruptly ; pads rather long.

Female (IYig. 346): Ncutum cordiform, as long or shghtly longer
than broad (09 x 09 or 08 x 0T mm.), widest at the anterior third;
punctations small and inconspicuons; cevvieal grooves well marked,
slightly converging, visible for abont two-thirds the scutal length;
emargination deep.  Capitulum: base much broader than long, cornua
strong; porose arcas oval and far apart; palps as in the 4, especially as
regards their internal contour, but the dorsal protuberance on article 3
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is more marked and pointed, almost amounting to a spine; hypostome
4 4. Venter: spiracle sub-circular; anal grooves slightly ogival. Legs:
coxa I with fairly sharp internal spur; coxae II-IV with slight pro-
tuberance near the middle of the posterior border, strongest on
coxa IV; tarsi and trochanters as in the 4.

oy
W
QD
-©) Y

Fig. 346. . aciculifer 2. Capitulum in dorsal and ventral aspects, scutum, anus
with anal grooves, spiracle, coxae and trochanters. (N.C. del) Warburton, 1913,
Fig. 5.

Described from (E. 463 ¢) 1 & and 1 9 found on Cobus thomase
(antelope) on the N.E. shore of Lake Edward, Uganda, x. 1911, by
S. A. Neave.  We have since received (N. 2625) 1 2 from a reedbuck,
Wandara, Gold Coast, West Africa, 16. v. 1913, coll. J. J. Simpson.

Types in London (Imperial Bureau of Entomology).

14. HAEMAPHYSALIS KOCHI Aragdo, 1908.
Fig. 347.

Lit. and Icon.: Aragio, 1908, reprint, pp. 3-6; Rohr, 1909, pp. 142-144, 200
(merely quotes Aragio); Blanchard, 1909, p. 152 (merely listed); Aragio,
1911, pp. 178-181, PL XII, Figs. 16, 17, 17a (& venter, capitulum in dorsal
and ventral aspects).

Male (Fig. 347): Seutum 1'77 x 112 mm., regularly oval, broadest
at the posterior third, earthy yellow; cervical grooves short comma-
shaped, the concavity outward, deep anteriorly; lateral grooves very
short, beginning with a shallow depression opposite leg IV and including
one festoon; festoons distinet, longer than broad; punctations fine
and discrete on scutum and festoons. Capitulum short (0-46 mm.);
base broader than long (0:12 x 0-28 mm.) with very strong cornua ; palps

N. L 27
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without dorsal spines, articles 2 and 3 nearly equal in length, lateral
salience of article 2 slight, a strong hook-like spine under article 33
hypostome spatulate, dentition + 4, 7 to 8 teeth per file.  Venter pale
vellow, finely punctate, bearing a few short hairs : anal grooves V-shaped ;
spiracle ovate, narrowing dorsally.  Legs long, hairy, yellow; coxa I with
rather strong internal spine, a blunt tuberosity. decrcasing progressively
in size, near the middle of the posterior border of coxae II-IV: the
trochanters bear slight, progressively decreasing spurs; tarsi tapering ;

pads as long as the claws.

Fig. 347. H. kochi 3. Dorsum, coxae and ventral aspect of capitulum ; lateral aspect
of palp, spiracle. ¢ capitulum and scutum. Sketched from the types. Original,

C. W. del.

Female (Fig. 347): Body, when unfed, regularly oval, 279 x 1-66 mm.
SNeutum nearly ecircular, 102 x 1116 mm. : cervical grooves attaining
the posterior border, but deepest at the anterior half: punctations fine
and evenly distributed,  Capitulum: base rectangular, 01 x 056 mm.,
cornua much less marked than in the ¢ ; porose areas small, oval, far
apart, converging anteriorly, their posterior ends encroaching on the
lateral ridge: palps with article 2 much longer than article 3, and
more salient laterally than in the &' : hypostome spatulate, dentition
5 5,9 to 10 small teeth per file.  Legs as in the 4, but the coxal spines
are shorter and the trochantal spuars are reduced to minute tubercles.

Deseription based on 1 ¢ and 2 § taken from Cervus campestris,
at Baurt, East of 5. Paulo, Brazil, by Dr Castro Goyanna, 15. X1. 1907,
and 1 4" taken from Cervus rufus at Jacutinga, S. Paulo, in the collection
of Dr A. Lutz, 1v. 1907 (dry specimens).
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The species is apparently allied to H. fluva. Through the courtesy
of Dr H. de Beaurepaire Aragdo of Rio de Janeiro, we have been able
to examine and redescribe the types and to figure their salient features.

Types in Rio de Janeiro.

15, HAEMAPHYSALIS BIRMANIAE Supino, 1897.

Fig. 348.
Lit. and Icon.:

H. birmanice Supino, 1897, 11, fase. 1; 1v, p. 251, Pl XIII, Figs. 17, 18
Supino only figures the & and @ tarsi which do not serve to distinguish the
species ; his description of both sexes is so meagre as to be useless.

H. birmanice Supino, in Neumann, 1897, p. 336,

Not identical with Zf. semermis Neumann, 1901, p. 263, as stated by Neumann,

1902, p. 128, when he condemned his own species after examining Supino’s
types (the latter were fornrd by Neumann to include specimens of Am-
blyomma besides [ birmuniac). . semermis Nn.= H. hystricis Supino q.v.
Neumann, 1911 «, p. 109, gives the following confusing synonymy :

1. birmaniae Supino + H. hystricis Supino in Supino, 1897, ser. 2, v. 3,
D 236 5 H. punctata part.) Can, and Fanz. + H. bispinosa Nn. in Neumann,
1897, pp. 327, 341 ; H. semermis Nemnann, 1901,

It will be scen that we regard the species H. birmaniae Supino, H. hystricis
Supino, and /. bispinosa Nn. as valid. H. punctate Can. and Fanz.= H.
cinnabarina var. punctuta ‘€. & F.\, and cannot be confused with any of the
foregoing ; whilst 7£. semermis Nun.= H. hystricis Supino. Because of this
confusion we do not record data from other anthors who may have snpposed
they were dealing with H. birmaniue Supino.

Male (Fig. 348): Neutum rather broadly oval, about 2 x 14 mm.;
punctations very numerous and fine, but so shallow that the general
effect is a smooth surface ; cervieal grooves only represented by small
oval pits behind the anterior border; lateral grooves obsolete.  Capi-
tulum : base with strong blunt cornua and with slightly rounded lateral
margins ; palps only very slightly salient laterally and without dorsal
spur; article 2 rather longer than article 3 ; a moderate retrograde spur
under article 3; hypostome well covered with + 4 to 5'5 small, sub-
equal teeth, about 8 per file. Spiracle pear-shaped, or sub-cireular,

1 Supino’s measurement. The scutums of the 4 J types examined by us measure
respectively :
19 x 1'35 mm.
1913,
18x13
17x12
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with a slight dorsal process.  Legs: coxae, especially coxae 111 and IV,
short and broad (antero-posteriorly); coxal armature normal; well-
marked, but rather blunt trochantal spurs; tarsus IV tapering rather
rapidly : pad long.

Female : unknown.

Imm

Fig. 348, H. birmauniae &. Dorsum, capitulum in ventral aspect, coxae with trochanters,
s«piracle and tarsus IV. Drawn from the type. Original, N. C. del.

Closely allied to H. hystricis, but without the dorsal spur on
article 3 of the palps, and to . formosensis, from which 1t is dis-
tingnished by the absence of the lateral groove and its different
dentition.

Our description 1s based on 4 ¢ (labelled types) found on Cervulus
munijac and Atherura macrure, at Carin-Gheen and Yado-Carin-
Asciuii-Cheba, Burma, by L. Fea in 1885-89, types (Nos. 27,44) in the
Museo Civico di Storia Naturale, Genoa; co-types (N. 2962, 2970) in
Cambridge.

16. HAEMAPHYSALIS SILACEA Robinson, 1911.
Fig. 349.
Lit. and Icon. : Robinson, 1911, pp 478-480, Fig. 1 a-f (@ reproduced).
Male: unknown.

Female (Fig. 349): Body 24 x I'T mm. (unfed), ovate, narrowing
anteriorly ; colour earthy yellowish-brown ; dorsuin punctate, almost
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glabrous; marginal groove commencing some distance behind the
scutum and terminating at the antepenultimate festoon; postero-
median and accessory grooves represented by broad shallow depressions ;

7

f

Fig. 319. Haemaphysalis silacea 9 : (a) dorsum (capitulum foreshortened); (0) capitulum,
dorsal aspect; () capitulum, ventral aspect; (d) spiracle (the arrows indicate the
anterior and lateral margins, respectively); (e) coxae I-IV; (f) tarsi I and IV.
f—same magnification as b and ¢, d—same magnification as e. (L.E.R. del)
Robinson, 1911, Fig. 1.

d

festoons well-defined.  Scutwmn 1:04 x 1'17 mm., broadly ovate, almost
circular; colour somewhat darker than the general body colour; deeply
emarginate ; scapulae rounded; punctations fine, fairly numerous and
regularly distributed ; cervical grooves of moderate depth, slightly
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convergent posteriorly.  Cupitudum (044 mm. long) very short and broad ;
base reetangular, abont three times as broad as long ; cornua short, with
rounded extremities : porose aveas well separated, the interval as great
as or exceeding the double diameter; palps hemicylindro-conical, with
moderate lateral protrusion; articles 2 and 3 with postero-ventral,
-lateral and -dorsal margins slightly salient ; article 3 with a retrograde
process on the ventral surface only : hypostome dentition 4| 4. Venter
scattered with pale hairs; genital orifice opposite interspace between
coxac 11 and TIT: genital grooves widely separated and divergent ;
spiracles sub-circular.  Legs: coxa | with a small wide triangular spur;
coxae Il and 11T with an oblique salient ridge ; coxa IV with a wide
triangular spur, larger than that on coxa I; tarsi tapering gradually,
unarmed ; tarsus [V more than three tines as long as broad.

Deseribed by Robinson from 4 § found by Mr R..J. Davys on oxen
allowed to run on “starvation camp” from which stock had been
excluded for two years at Gonubie Park, Fast London, Cape Colony,
South Africa.

Types in Cambridge 4 § (N. 1629, 2944).

17. HAEMAPHYSALIS PARMATA Neumann, 1905.
Figs. 350-353.

Lit.: Neumann, 1905, pp. 228-230; described but not figured. Dénitz, 1907,
p. 715 quotes Neumann. Blanchard, 1909, p. 154 ; description abstracted
from Neumann. Galli-Valerio, 1909, p. 539 ; listed as occurring (?) in Sumatra.
Ziemann, 1905, pp. 116-117; 1912, p. 58 ; listed as oeccurring in W. Africa,
Neumann, 1911 ¢, pp. 109, 110 ; abstract of author’s earlier deseription. None
of the foregoing authors figure the species.

Male (Fig. 350) : Scutum rather broadly oval, 1'8 x 11 mm., strongly
and uniformly punctate with moderate-sized deep punctations ; cervical
grooves short ; lateral grooves very short, including one festoon ; festoons
short and broad, punctate like the rest of the scutum.  Capitulum :
base much broader than long, with strong sharp cornua; palps short
and broad, a strong retrograde spur dorsally on article 3, direeted
somewhat outwardly; ventral retrograde spurs under articles 2 and 3;
hypostome broad, dentition 4 4 Venter: spiracle rather large, sub-
oval, with slight dorsal process.  Legs: coxae rather short and broad, with
normal armature very feeble, but with a slight external spur on coxa I
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and indications of trochantal spurs (not shown in figure); tarsus 1V
fairly long and tapering; pad medium.

Female ([ig. 351): Scutum circular, 07 x 09 mm. in the specimen
we figure; cervical grooves broad, parallel, far apart, visible for rather

¢
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Fig. 350. H. parmata 4. Dorsum, capitulum in ventral aspect, coxae, spiracle and tarsus
IV. Specimen (N. 504) from West Africa. Original, N.C. del.

Fig. 851. H. parmata %. Scutum, capitulum in dorsal and ventral aspects, coxae,
spiracle and tarsus IV. Specimen found with the & depicted in Fig. 350. Original,
N. C. del.

more than half the scutal length. Capitulum: base short and very

broad, with moderate cornua; porose areas ill-defined, far apart; palps

and hypostome as in 4. Venter: spiracle sub-circular, sometimes with

a slight dorsal protuberance. Legs as in the 4.
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Nymph (Fig. 352): Scutum broad-oval, with decp emargination in
which the short, broad, basis capituli is deeply set; cervical grooves
forming conspicuous broad depressions, widely separated, extending
to more than half the scutal length. Cupitulum: palps as in the ¢,
except that the dorsal spur on article 3 is absent; hypostome 2| 2.
Venter: spiracle very small, sub-circular. Legs as in the §, but
relatively thicker.

. O5mm

Fig. 352. H. parmata nymph. Scutum, capitulum in dorsal and ventral aspects, coxae,
spiracle and tarsus IV. Specimen (N. 2354) from Congo Free State. Original,
N.C. del.

| 5

Fig. 353. II. parmata larva. Scutum, capitulum in dorsal and ventral aspect, coxae and
tarsus ITI.  Specimen (N. 2354) from Congo Free State. Original, N. C. del.

Larva(Iig. 353): Scutum essentially like that of the o.  Capitulum :
base with cornua obsolete ; palps with rounded lateral contour, most
salient laterally in the middle of their length, otherwise approximating
to those of the 0. Legs: coxae almost destitute of armature except for
a fairly marked internal spur on coxa T; tarsus IV tapering to a point.
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This species is closely allied to H. hystricis Supino.

Our description is based especially upon the examination of (N. 1899)
adults from Sierra Leone and of co-types (N. 2887, 2888 & Q) from
Cameroon ; the immature stages (N. 2354), now first described, came
from the Congo Free State.

Geographical Distribution and Hosts.

We have received or examined and determined the following
specimens from Africa:

Uganda : (N. 884 ¢) 2 9 from bushbuck, ur. 1909, and (N.877) 1 ¢
from cattle which came from Bukedi to Mpumu, Chagwe, 1x. 1909, both
lots having been sent us by Sir David Bruce. J. H. Ashworth’s
collection contains 1 ¢ from a bushbuck shot at Toro. British BEast
Africa: (E. 3070) 1 § from Jackson’s hartebeeste, Upper Nzoia River,
North Kavirondo, collected vi. 1911, by S. A. Neave. Congo Free
State : (Liverpool N. 45 a) 1 ¢ from antelope, Kasongo, collected 1. 1903,
by Drs Dutton and Todd; (N. 2354) & os and larvae from antelope,
Kimaka, 15. vL. 1913, and (N. 2906) a large 4 from bugalo, Beni, 31. v1.
1913, collected by F. Harker. Gold Coast: (N. 504) 2 4" 1 § 2 o,
collected in 1908 at Prahsu by Dr W. Graham. Sierra Leone:
(E. 5384 = N. 1899) ¢'s §s os from harnessed antelope, Port Lokko, v.
1912, and (E. 106 ¢) a @ from Cross River, Obubura, vi. 1912, both
collected by DrJ. J. Simpson. J. H. Ashworth’s collections contain 1 ¢
from cattle, Sccurella, 19. 1. 1913, collected by Dr J. Y. Wood.
Cameroon : Prof. Neumann has presented us with co-types (N. 2887
d') from Bos taurus, Njanga, 1904, and (N. 2888 Q) from Capra hircus,
Mbula, 1904, collected by Dr Ziemann, who also found the adualts on
sheep and piy in this region. [Ziemann (1903, pp. 116-117), whose
specimens were determined by Neumann, records that the tick occurs
on cattle at Lagos (Coastal Region), on pigs in Cameroon, on cattle and
goats in Duala (Coastal Region), on cattle, gouts and pigs in and about
the Bakossi Mountains and on ceétle in the Cameroon Mountains.
Ziemann, 1. 1912, p. 58, states that he found spectinens on cattle, gouts
and dogs in the Cameroon Coastal Region. We learn by correspondence
that he also found the tick on “pigs” ie. Potamochoerus porcus L., at
Akonolinga, 6. viL. 1910; he infors us that the latter were determined
cither by Neumann or Dénitz. |

[Galli-Valerio, 1909, p. 539, states that Dr Narbel found 4. parmata
on a monkey in Sumatra, 1909, but the determination appears to us
doubtful, as the specics has not hitherto been found outside Africa.]

The types are in Toulouse, the co-types in Cambridge.
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18. HAEMAPHYSALIS HYSTRICIS Supino, 1897.
Figs. 354-357.
Lit., Synon, and Icon. :

Huemaphysalis hystricis Supino, 1897, 111, fase. 1, pp. 251, 252; fase. 2,
PL XIIL Figs. 19, 20.  The author only figures the tarsi, these being of no
use for classification ; his deseription ix valueless,

Haemaphysalis hystricis Supino in Neumann, 1897, pp. 342, 343.

* Haemaphysalis bispinose Neumanu, 1897 in Neumann, 1901, pp. 261-263.
Description of & with notes on Q.

Huemaphysalis hystricds Supino, 1897, in Warburton, 1908, pp. 518, 519, Fig. 11

Q reproduced). Deseribes the Q.

Not Haemaphysalis bispinosa Neumann, 1897, pp. 341, 342, Figs. 7, 8, as stated
by Neumann, 1902 a, p. 128, when he wrongly degraded his species, regard-
ing it as identical with J1. Aystrieds Supino. Sec our description of H.
bispinosa.

Not Huaewaphysalis birmaniae Supino as stated in Neumann, 1911 ¢.  Neumann

here describes H. bispinosa.

Male (Iigs. 354, 355): Scutum ovate, narrow in front, broad pos-
teriorly, 3 x 22 to 254 x 2 mm.’, broadest just in front of the spiracles.
Numerous minute very inconspicuous punctations; cervical grooves
small deep pits, behind the anterior border, followed by shallow divergent
depressions; no lateral grooves; festoons only slightly longer than
broad.  Cupitulumn: base rectangular, twice as broad as long; cornua
strong and rather sharp; palps very slightly salient laterally; articles
2 and 3 nearly equal in length; the lateral salience of article 2 about its
middle and forming an obtuse angle; a fairly strong dorsal retrograde
spine on the middle of the posterior border of article 3; strong ventral
retrograde spine on article 3; hypostome rather broad anteriorly, well
covered with 4 4 to 5 5 strong teeth of uniform size, about 8 per file.
Venter: spiracle short comma-shaped, with bluntly rounded dorsal
process.  Legs: coxac normal ; trochanter I with the dorsal retrograde
spur rather sharp, and with a small sharp ventral retrograde spur;
tarsus IV sloping rather rapidly, with small spur.

1 The scutums of 9 3 measured as follows in mm.

N. 2956 30 x 22 N. 1060 27 x20
N. 1060 2'9 x2-1 N. 576 26 x20
N. 679 28 x20 N. 1060 26 x1:9
w o 276x20 W 234%290

. 1060 275%2:05
Lots N. 679 and 1060 are from Malaya, N. 576 from Assam, N. 2956 (co-type) from
Burma.



H. hystriels 493

Fig. 354, H. hystricis ¢ . Dorsum, part of venter, hypostome (highly magnified), spiracle
and tarsus IV. Specimen (N. 679) from Federated Malay States. Original,
G.H. F.N. del.

Fig. 355. I hystricis ¢. Dorsum, venter and spiracle. Drawn from the type of
H. semermis Nn. in the Paris Museum. Original, G. H. F. N. del.



424 Genus Haemaphysalis

Female (Iigs. 356, 357) : Neatum 14 x 11 to 0°8 x 0:8 mm.?, usually
sub-circular, with fairly numcerous moderate punctations, more conspicu-
ous in the lateral fields : cervical grooves forming pits at some distance
from the anterior border, followed by fairly well-marked sub-parallel

AT,
’,\ ‘V
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. Sy 2 €
N [
\J—» l/r\

Fig. 356. [I. hystricis 9. Scutum, capitulum in dorsal and ventral aspects, coxae

with trochanters, spiracle and tarsus 1V, Specimen (N. 576) from Assam. Original,
G. H.F.N. del.

Fig. 357. H. hystricis 2. Dorsum, ete. (not drawn to scale).

Sketched by C. W. from
a specimen lent by Prof. Neumann.

Warburton, 1908, Fig, 11,

depressions not reaching the posterior border.  Capitulum with the

characteristies of that of the ¢ ; porose areas oval, far apart, a depres-

sion in the middle of the interval; palps with article 2 longer than 3,
1 The scutums of 6 ¢ measured as follows in mm. :

N. 2956 1-4x1-1 N. 572 11 x1-3

N. 5372 12x135 N. 1070 095 x1-1

N. 576 12x1-2 N. 576 08 x0-8

Lots N. 2056 (co-types) from Burma, N. 572 and N. 576 from Assam, N. 1070 from
Malaya.
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the lateral salience more pronounced and more acute than in the 4 ;
palpal spurs as in the &'; hypostome 44, abont 10 teeth per file.
Venter : spiracle pear-shaped, the narrow end dorsal.  Legs as in the 4.
Fully gorged specimens may attain 11 x 8'5 mm.

Our deseription 1s based on the examination of the types and
co-types, some of the latter (N. 2956, 2957 4" §) having been presented
to us by the Genoa Museum.

Geographical Distribution.

We have received or examined and determined specimens from the
following countries?:

Burma : Supino’s specimens, & ¢ (Genoa Mus. Nos. 20, 21, 51),
of which we possess co-types (N. 2956, 2957), were found on Hystriz
bengalensis and Ursus torquatus at Yado-Carin-Asciuii-Cheba and at
Carin-Cheba (900 m. elevation), by L. Fea in 1887-1889; (Indian Mus.
1798 b/17) 1 & found at Arakan Yomas, Chanung, Upper Myinudaung
Reserve, Hedzada District, Lower Burma, 2. 1. 1912, by C. G. Rogers:
(Indian Mus.) 1 @ found on (Geoemyda spinose.  Assam: (N. 572) 3
from Canis fumiliaris, Lhassia, and (N. 576) 1 &* 3¢ from the same host,
Lushai Mountains, both lots having been collected in 1907 by R. A.
Lorrain (presented by the Hon. N. C. Rothschild).  We have determined
specimens from the Indian Muscum (N. 1253 17) collected at Sadiya in
N.E. Assam, X11. 1911, and also at Sibsagar, hosts not recorded. China:
(D.EM. No. 13 = N. 2905, N. 2077) s from hedgehog, Tsingtan, Prof.
Hoffmann coll. Federated Malay States: (N. 1060 0) 4's from tiger,
Pahang, 1910, collected by Dr A.T. Stanton who also found this tick on
a wild boar; (N. 2106) s ¢s from tiger, Kuantan, Pahang, 1. 1913,
collected by Dr Oscar Pou; Messrs J. H. Ashworth and H. C. Pratt
have also sent us (N. 1070 @) 1 ¢ from Kelantan, and (N. 679) 2 ¢
from an unrecorded place. Mr C. Strickland has sent us (N. 2953) 2 9
from Ursus malayanus, 1v. 1913, and (N. 2952) & ¢ from dog, x1. 1913,
both collected at Ulun Gombak, Selangor ; (N. 2951) 1 ¢ from dog, Port
Dickinson, North Sembilan, 11. 1912. Sumatra: (N. 1274) 1 & from
dog, v. 1911, presented by the late Prof. W. Dénitz. Borneo: (N. 954)
2 Q from a dog, Upper Sarawak, XI. 1909, collected by Mr.J. C. Moulton.
Ceylon : (Indian Mus. No. 847/17)1 ¢ from Kandy. Celebes: (N. 72)

! Owing to the confusion in the synonymy, we confine ourselves to mentioning
only such specimens as we have ourselves examined.
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1 9 from Sus celebensts, presented by Hon. N, C. Rothschild. Formosa:
(Berlin Mus. No. 174 & ¢ from wild boar, Taihorin, vi. 1911, collected
hy H. Sauter.

19. HAEMAPHYSALIS BISPINOSA Neumann, 1897.
Figs. 358-362.

Lit., Syn. and Icon. :

Havmaphysalis bispinosa Neumann, 1897, pp. 341-312, Figs. 7, 8 (@ palp in
dorsal aspect, tarsus IV, reproduced).  Blanchard, 1909, p. 148 merely
listed.

Not Huemaphysalls bispinosa Nu. in Neumann, 1901, pp. 261-262.

Not Heaemaphysalis hystricts Supino, as stated in Newmann, 1902 ¢, p. 128,

Haemaphysalis bispinosa in Warburton, vi. 1907, p. 11, Fig. 9 (peor) incomplete
description ; 1908, pp. 517-518, Figs. 9-10 (& dorsum, part of venter,
spiracle ; 9 seatum and capitulum, spiracle and tarsus IV ; sketchy, not
reproduced).

Haemuaphysalis neumanii Donitz, 1905, pp. 127-129, 134, Figs. 4-6 (reproduced).

We have co-types.

Not Haemaplysalls birauwmiae Supino, as stated in Neumann, 1911 ¢, p. 109,

Haenaplysalis wewmannd Dinitz, in Neumann, 1911 a, p. 109.

? Huemaphysalis newmanni Dinitz, in Galli-Valerio, 1909, p. 539, found on
Cands aurews, Ceylon, 1907, Dr Narbel coll. ; Yakimoft and Kohl-Yakimoff,
1911, p. 418, (They record 6 @ from eattle coming from China, Primorsk
Governuient, E. Siberia.)

Haemaphysalis bispinosa in Patton and Cragg, 1913, p. 648 (raised on mongoose),

28,
PLLXXILI, Fig. 115 @ capitulum in ventral aspect ; PL LXXXI, Figs,
5, 6, & dorsum and (?) @ venter (legend confused).

There has been a great deal of confusion about this speeies: Neumann
(1897) founded the species bispinosa on a single @ from Rammad, India,
the deseription being fortunately accompanied by figures (Fig. 361 a
and b here veproduced).  In 1901 he described the & and @ of what
was evidently another species under the name of “bispinosa”; these ticks
came from Japan and China.  The second deseription agrees with that
of H. hystricis Supino, 1897 In 1902, Nenumann, after examining
Supino’s types, regarded bispinosa as identical with “hystricis,” and
(wrongly) gave the latter name priority. He had evidently been led
astray by his sccond description of the purported “bispinosa” and the
fact, which he mentions, that Supino’s types (48 §) are devoid of
capitulums.

Dénitz (1905), like ourselves, perceived the confusion which had
arisen, and to clear up matters selected one of the forms described as
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¢ bispinose” by Neumann as the type of a separate species, which he
named neumanni. The torm Donitz selected 1s, we find, identical with
H. bispinosa Neumann, 1897, and therefore falls into synonymy (sec
Fig. 359 from Diénitz). Warburton (1908) restored and redescribed
H. bispinosa.

Male (Figs. 358, 359): Scutum 145 x 1 to 23 x 165 mm.}, yellow
or brown (in well chitinised speeimens), long oval, broadest in the middle,

Imm.

Fig. 358. H. bispinosa 3. Dorsum, venter, tarsus IV, spiracle. Specimen (N. 1826
from Madras). Original, N. C. del.

glabrous, uniformly punctate with medium inconspicuous punctations ;
cervical grooves very faint, lateral grooves long,well-marked, ending behind
spiracles: festoons very long. Venter : spiracles white, sub-oval, broadest
posteriorly, almost without dorsal protuberance.  Cupitulun : base fairly
long, broadly rectangular, with straigltt sides and stout cornua;
palps only slightly salient, articles 2 and 3 about equal in size and

I The following measurements show the variation in the size of the ¢ scutum in mm.:

N. 1826, from India 18 x1-1
1:8 x 105 | chosen for range of size from amongst 83 ¢

17 x1'1 contained in the lot.
165 x 115
N. 1373, from China 1-7 x11 N. 129, from Japan 23 x 165

1:45x 10 205 % 15
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equally angular externally; no spines on article 2, a short, sharp
retrograde spine at the middle of the dorsal border and at the middle of

Fig, 859. I1. bispinosa 2. (A) dorspm, x 12 (the original figure showed eyes which are
absent, they have now been erased; vide Ddnitz, 1906, p. 143); (B) part of venter
and—(() capitulum more highly magnified. Doénitz, 1905, P1. Figs. 4-6, illustrating
. newmanni Déo., 1905 (from hiorse, Japan), which we find = [1. bispinosa Nn.

the ventral border of article 3: hypostome 4 4 to 6 6, with equal
teeth. Leys: a moderate sharp spur on coxa I; a very slight pro-

tuberance on coxae II-1V.
Female (Figs. 360, 361): Scutun yellow or brown, nearly circular,
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08 x 08 to 125 x 1'2mm.’, with unbroken contour; cervical grooves
beginning rather behind the anterior margin as fairly deep furrows
which converge and then curve outward, almost reaching the postero-
lateral border ; numerous regularly distributed punctations of medium
size.  Venter: spiracles white, nearly circular, practically without dorsal
protuberance.  Capitulum : basc broader than in the ', the sides

Fig. 360. Fig. 361.

Fig. 360. H. bispinosa . Capitulum in dorsal and ventral aspects, scutum, coxae with
trochanters, spiracle and tarsus IV. (N. 1826, same origin as J in Fig. 358.) Original,
N. C. del.

Fig. 361. H. bispinosa ¢ : (a) right palp in dorsal aspect,x65; (b) tarsus IV, x75.
Neumann, 1897, Figs. 7, 8, illustrating his original description of the species (clearly
drawn from balsam-mounted specimen).

straight, the cornua short and blunt; porose areas fairly large, far
apart, oval, not very clearly defined; palps as in the ' ; hypostome 4 4
to 6 6, with teeth of equal size. Legs: coxae as in ¢'; tarsus IV
long (at least four times as long as broad), tapering gradually.

1 The seutums of 12 ¢ measured as follows in mm. :

N. 1826, from India 095 %09 N. 129, from Japan 10 x1-1
0:85 x 0-9 N. 1852, from Australia 1:25x1-2
0:85x 08 1115%x 115
08 %08 11 x1-25
08 x085 Tl 521y
07 x07 11 x1-2

R, 1k 28
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Nymph (Iig. 362): Body elongate. Scutum sub-circular, about
02 x 02 mm.}, a few faint punctations generally visible in the posterior
region ; cervical grooves well-marked, not very concave externally, not
quite reaching the posterior border.  Capitulum : like that of the g,
but without an crect dorsal spine on article 3; its inner edge is, how-
ever, recurved (as in the § of /1. bispinose var. dntermedia); hypo-
stome 3 3. Venier: spiracle necarly circular. Legs: coxal armature
normal ; tarsus IV fairly long and sharply poimnted; pad short. ~

&

0-5mm.

Fig. 362, . bispinosa nymph. Capitulum in dorsal and ventral aspects, scutum, coxae
with trochanters, spiracle, tarsus IV. (N. 1826, same origin as ¢ in Fig. 358.)
Original, N. C. del.

0.5 mom,

7

Fig. 362a. H. bispinosa larva, Capitulum in dorsal and ventral aspects, scutum, coxae
and tarsus III.  Drawn from (N. 2745) specimens raised in Cambridge, the progeny
of a 2 from Madras. Original, G. H.F. N. del.

1 The scutums of 5 nymphs measured as follows in mm. :
N. 169, from India 0-21 x 023 N. 169, from India 0-18 x 0-24
021 x 023 018 %02
02 x0-21
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Larva (Fig. 362 a) unfed, measures about 053 x 044 mm.  Scutum
broader than long, about 025 x 0-33 mm., with undulating postero-
lateral borders; cervical grooves distinet, parallel. Capitulum with
base rectangular, posterior border almost straight, no cornua; palps
with article 2 protruding more than in the o; hypostome 2 2. Legs:
coxa I with blunt tuberosity postero-internally, coxae IT and IIT
unarmed ; tarsus IV short, tapering to a point.

Description based on numerous specimens from TIndia and Ceylon,
where 1t appears to be common.

Geographical Distribution and Hosts.

India: The tick is widely distributed, occurring apparently
throughont India. We possess, or have examined, specimens col-
lected as follows: Punjab: ai Kasauli (Liverpool 149«). United
Provinces: Mr Abdal GGhani collected specimens from goats, at Hald-
wani, VL. 1905 (Liverpool coll.); Mr R. Hodgart collected adults from
Felis tigris, at Motisal, Garthwal Distiiet, 1. 1910 (Indian Mus.).
Nepal: (Ind. Mus. 1082/17) 4, from Felis tigris, Neapalganj, near the
Frontier, 1. 1911 ; (Ind. Mus.) 9, from Felis tigris, Burdwar, Nepal Terai.
Bengal : (Ind. Mus. ce/367 ¢.) &', found at Singla, Darjiling District, 1v.
1913, collected by Lord Carmichael: (Ind. Mus.) & 9, from dog, at
Bhogaon, Purneah District; (Ind. Mus. 917/17), found at Katihar,
Purneah District, by C. Paiva; (Ind. Mus. 999-17) from buffulo,
Purneah District, L. R. Paiva, x1. 1910 : (London Sch. Trop. Merd.) from
dog, Caleutta, collected by C. R. M. Green; (Ind. Mus. 1079/17 =
N. 1804), & from dog, Calentta, 1. 1911; (N. B. Kinnear) ¢ from
Canis aureus, Andheri, near Calcutta, X11. 1908 ; (Ind. Mus. 2140/17 =
N. 2864) adults from Viverricula malaccensis (Gmel.), Satpara, Puri
District, Orissa, 17. viir. 1914, Dr N. Annandale coll. Eastern Bengal
and Assam: (N. 890), from the Chin Hills, just east of Chittagong,
1909, H. M. Lefroy coll.; (N.892), from Canis fumiliaris, Southaia Mts.:
(N. 582 and 583), from Equus caballus and Tulpa sp., Lushai Mts.,
collected vi. 1907 by R. A. Lorrain: these three lots were presented
by the Hon. N. C. Rothschild ; (Ind. Mus. 1202/17, 1244/17) 4 ¢, from
N.E. Assam, x1. 1911, found on grass and on floor at Sadiya re-
speetively.  Madras Presidency : Beginning in the north: (Ind. Mus.),
d, from dog, Berhampur, 1. 1910; (Ind. Mus.) ¢, from grass at Lake
Chilka, collected 111. 1910 by Dr A. Annandale ; (N. 1826), 4 ¢ o, from
a cow, Madras collected in 1912 by Mr J. F. Valladares; (N. 167 and

282
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168) were colleeted by Colonel C. K. Nuthall, A V.C., x1. 1906, from
cattle, at the slaughter-house and from a goat at Madras; (N. 1906), ¢,
from cattle, collected viL 1906, at Bellary by Mr I. M. Howlett; (N.
343) 4 ¢, from Colmbatore, collected in 1906 by Colonel C. E. Nuthall,
ANV.Co (N 1958) & Q. from sheep, at Agrieultural Farm, Coimbatore,
collected in 1912 by Mr T. Bainbrigge IFletcher: (N. 2745) ¢, from
calves, Guindy, 111, 1914, Captain W. S. Patton coll. Travancore:
(Ind. Mus) ¢, from Macucus sinicus, at Maddathory, western base of
Western Ghats: (N 1253 ¢) 4 2, from dog, place not stated, collected
e 1911, by Mr E. R. Howlett; (Ind. Mus, TM/3, TM/6) ¢s, from
bullock, collected X11. 1911, at Nagercoil ; (N. 3072 = Ind. Mus. 2173/17)
4" 9 from Hemitragus hylocrius, Parambikulam, Cochin State, 1X.
1914, F. H. Gravely coll. Mysore: (N. 1071 b), 4 ¢, from cow,
Bangalore, collected 1. 1910, by Mr W. H. Marshall Bombay
Presidency : (N. 863), from calves, and (N. 869) from forhounds, at
Belgaum, collected in 1909, by Captain F. H. C. Hutchinson, LM.S. ;
(Ind. Mus. 1117/17) &, found at Caunter, Panwell, 11. 1911 ; (N. 2529 b),
4§, from bullocks, collected X. 1913, at Poona by Major Eassie and
presented by Colonel E. R. C. Butler; (Mr Howlett’s coll.) adults from
lion, shot 11. 1. 1909, in Gaur Forest, Kathiawar; (N. 2002) ¢, from
Felis tigris, Kadra, Kanara, x1. 1910, N. B. Kinnear coll. Ceylon :
Dr Aldo Castellani, in 1906, sent us four lots (N. 150), from dogs,
Nugegoda; (N. 148) from polecat, Kollupitiya; (N. 151) from Mouse-
deer, Cinnamon Gardens ; (N. 152) from pig, Government Model Farm,
near Colombo.  Colonel B. Skinner, R.AAM.C., in 1906, sent us three
lots; (N. 186 «) from country cat, Borlesgama: (N. 187) from dog ;
(N. 188) from black monkey, Raygam Koli. My E. E. Green sent us
two lots (N, 510) ¢s, from dog ; (N. 515 b) 9s, from catile, Matara, VII
1906.  We have a specimen (N. 891) ¢, from cuttle, presented by
Mr E. G. Wheler in 1906.  We have determined (E. 876 « = N. 2901,
E. 771) adults and nymphs found on the goat, at Hakgala, 23. vii. 1913
and 27. 11 1914, and (E. 768) on cattle, at Peradeniya, 51. v. 1913,
by A. Rutherford.

Burma : (N. 1384 a) from goat, Rangoon, collected 1X. 1911, by
Dr H. H. Marshall. Andaman Islands: (Ind. Mus. 1118/17) &, from
doy, at Ross, collected 111, 1911, by O. Paiva. Federated Malay States:
Dr W. M. Scott has sent us (N. 2439) 's ¢, found on fowls, 1. 1913,
at Singapore. China: We have received through Mr T. V. Sherrin
(N.1372) 1 2, from Nemorhaedus cinereus, Jchang, and (N, 1373) 6 4
5 9, from Cervulus sp., Fen Tuang Shan, An-Wer; we have, moreover,
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determined numerous specimens (Berlin Mus. No. 179) from Chinese
roebuck (Hydropotes inermus), Herr Lemm coll., and (D.EM. 3, 4, 10
N. 2905, 2976) from dog and other (?) hosts, collected at Tsingtau,
7. vur 1914, by Prof. Hoffmann.

Japan: The late Professor W. Dénitz presented us with co-types
(N. 129) of his H. neumanni, § and ¢, found on the horse. Dr M.
Miyajima has sent us (N. 2911 a) 1 9 from cattle, Tokio, 16. x. 1911,
found with Booplilus; (N. 2907 ) $s from horse, Aomori, North-Central
Japan, 15. viL. 1912, found with Dermacentor; (N. 2908) adults and
larvae, from forse, Daisen, N.W. of Central Japan, 2. viiL. 1912, found
with fzodes ricinus; (N. 2909) ¢s from horse, Takanabe, Kiushiu, 5.
VI-12.X.1912. Borneo: (N. 307b), from wild red-deer, Kuching,
Sarawak, collected vir 1907, by Dr A. R. Wellington. Australia: We
are indebted to Dr J. Burton Cleland for (N. 1851) ¢, from lorse,
Ballina, N.S. Wales, X. 1911 ; (N. 1852) 2, from culf, Bonville. British
East Africa: Dr J. G. Parham, 1v. 1912, collected specimens (N. 1787 &,
1781 d), &'s and s respectively, from bullocks at Bet-el-Ras and Chuck-
wani; (N, 1783 a) ¢, from a goat at Mahonda; (N. 1790b) ¢, from a
bull at Kikwaguni; he also found a 9 on a bullock at Bububu.
(N. 2846 = E. 870) ¢, from imported Indian (Bombay) cattle, Zanzibar,
2. 1X. 1913, Dr W. M. Aders coll.  We have also determined specimens
collected by Mr Last in Zanzibar, xX. 1905, which are in the collection
at Liverpool (Liverpool coll. Nos, 74 and 87) @s and nymphs from cattle,
and 's, s from goat, and specimens (§' 9 Berlin Mus. No. 71) labelled
merely “Zanzibar.” From the foregoing records it would appear that
H. bispinosa has recently been imported into Africa as it has not pre-
viously been reported from this continent.

Haemaphysalis bispinosa var. intermedia
Warburton and Nuttall, 1909.

Figs. 363, 364.
Lit. and Icon.: Warburton and Nuttall, 1909, pp. 69-70, Fig. 16 (reproduced).

Differs from the type in little else than the structure of the palps'.
In the ¢ (Fig. 364) the third article, instead of bearing a somewhat

1 The secutums of 4 2 and 4 ¢ measured as follows in mm. :

3 ?
18 x1:15 09 %09 (3 specimens)
175 x 1'15 0:8x08
1-7 x1-2

16 x105
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ereet dorsal retrograde spine at the middle of its posterior border, has
its internal angle produced to a retrograde point, hardly raised above
the dorsal surtace of the palp.  In the ¢ (Fig. 363) the point may be
altogether absent, the postero-internal angle of article 3 being bluntly
rounded.  The spiracle is, as a rule, somewhat narrower and more
transverse than in the type.

This variety was described from  specimens marked * (9 types)
in the subjoined list relating to the geographical distribution; it
was named ¢ntermedic because it seemed to connect the group with
a dorsal spur on article 3 of the palp with another group, destitute of
sueh a spur, of which 1. campanulata is the type.

Types in Cambridge (N. 1686 & ; N. 34 d and h; N. 327,
N.515a 2). We presented co-type N. 344 ¢ to the collection of
the London School of Tropical Medicine.

0-5mm.

Fig. 363. Fig. 364.
Fig. 363. II. bispinosa var. intermedia 3. (N. 1686) capitulum of type. Original,
N.C. del.

Fig. 364, H. bispinosa var. intermedia . Capitulum and seutum, tarsus IV, spiracle
and ventral aspect of right palp. Warburton and Nuttall, 1909, Fig. 16. Sketch by
C.W.

Although widely distributed in India, this varicty has not reached
us from the same places as . bispinosa, and 1t does not appear to
be as common.  We have received the following specimens: (¥*N. 327),
from a caf, Agra, collected in 1907 by Dr E. H. Hankin; (*N. 1686,
d types), from Lepus ruficaudatus, collected, 111 1911, at Shamghar
by Mr N. B. Kinncar.

The following were colleeted in Cutch by Mr N. B, Kinnear :—
(N. 1680),3 & 1 9, from Canis pullipes, at Charwa, 1911 ; (N. 1682),
d's, from Felis caracal, at Bhuj, vin. 1911; (Kinnear No. 289 b), &,
from Felis caracel, at Dhonsa, 1911 ; (Kinncar, No. 348), from
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Erinaceus micropus, at Bhuj, vii. 1911 ; (Kinnear No. 241a), & ¢,
from Felis ornate, av Bhuj, 1911; (Kinnear No. 264 «), J's, from
Felis affinis, at Nohaman, 1911. Major O. A. Smith collected on
9. viL 1912 numerous ' 9 in Chota Nagpur (Indian Mus. 1524/17 =
N. 2056, N. 2077), from a wolf, four miles west of Koderma Station.
Mr N. B. Kinnear collected three lots in Kandeish, at Ghodasgaon,
v. 1911, namely (N. 1665), 4", from Hyaena hyaena : (N. 1666) s,
from Felis affinis ; (Kinnear, No. 402), ¢, from Millardia meltada’;
also one lot at Pili, Sipna Valley, Berars; (N. 1672) 4 ¢, from Cyon
dukhunensis.  Colonel C. E. Nuthall, A.V.C., sent us several lots
(*N. 34 d, 1) collected in 1906 in the Bangalore, Mysore, Secunderabad
and Hyderabad Districts, the hosts not having been recorded.  One lot
(N. 3071 =Ind. Mus. 2172/17) & § was found on Sus cristutus, near
Barhi, Hazaribagh Distr., Chota Nagpur, 21. vir 1914, by Major
O. A, Smith.

One lot has reached us from Ceylon (*N. 515 ), from cattle, at
Matara, collected, vir. 1906, by Mr E. E. Green.

20. HAEMAPHYSALIS PARVA Neumann, 1908.
Figs. 365, 366.

Lit. and Icon.: Neumann, vir. 1908, pp. 89-91, Fig. 10 (reproduced). Blanchard,
1909, p. 154, and Galli-Valerio, 1909, p. 539 (listed only).

Male (Figs. 365, 366): Very small, body measuring 11 x 08 to
14 x 10 mm. Scutum a rather broad oval, broadest posteriorly, the
posterior border being rather flat or truncate; strongly punctate, the
punctations deep and often confluent; cervical grooves shallow ; lateral
grooves medium, including no festoons ; festoons fairly long, well-marked.
Capitulum : base rectangular, relatively rather long, cornua strong;
hypostome short, with dentition 4 4; palps with articles 2 and 3
of about equal length, article 2 not very salient laterally, without
spines; article 3 with strong ventral retrograde spine and a dorsal
tooth not very erect and somewhat internal. Venter : spiracle sub-
circular.  Legs: a strong spine on coxa I, a slight internal spur on
coxae II-IV; tarsi medium, not humped; pad long; the hairs along
the ventral surface of the legs are longer and more conspicuous than in
H. bispinosa.

U Family Muridae.
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yellowish.  Scutum

oval

Female: Body oval, red-brown or
07 x 065 mm, with punctations as in the ', a little lighter than

the rest of the body; cervical grooves well marked, spiracle as in

Q-5 nein

Fig. 365. H. parva 3. Dorsum. Drawn from co-type No. 1038 in Galli-Valerio coll.
Original, N.C. del.

Fig. 366. H.parva ¢. Capitulum in ventral aspect with coxae I. Neumann vir, 1908,

Fig. 10.

the 4. Dorsum conspicuously hairy. Capitulum 033 mm. long ; base
more than twice as broad as long; cornua strong; porose areas small,
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indistinet, far apart; hypostome 4 4; palps as in the . Legs
medium, as in the .

Nymph and Larva: These only differ from the corresponding
stages of H. bispinosa (see pp. 430, 431) in having stronger cornua
and more hairy dorsum and legs.

The species was originally described from 16 &' 8 § 3 0 and 7 I,
from Canis aureus, Ceylon, 1907, collected by Dr Marbel. The types
and co-types are in Toulouse, in Prof. Galli-Valerio’s collection at
Launsanne and in Cambridge (N. 2889 ¢ ), the last having been
presented to us by Prof. Neumann.

Prof. Galli-Valerio has kindly allowed us to examine all of his
specimens of H. parva (Nos. 1037, 1038), which arc co-types if not
types. No. 1037 contained 2 ¢ H. parva and 2 9s which differed
much from each other and do not belong to the 's; one was
H. hystricis 9, and the other was indistinguishable from /1. bispinosa .
No. 1038 contained 10 ', 1 ,20and 4 L; all of which agree fairly
well together and are doubtless the various stages of the tick named
H. parva by Neumann.

When the dorsal spur on article 3 of the palps is added to
Neumann’s description, the likeness to H. bispinosa is very close,
and it is not without hesitation that we regard it as specifically
distinct.  Besides the difference in size, the s have a ditferent
facies, H. parva 4" being short and broad, truncated posteriorly, and
more deeply punctate than H. bispinosa. The @s, os and L have
stronger cornua and are distinctly more hairy.

We have determined the following as H. parva: (Ind. Mus.
2141/17, 2143'17 = N. 2865 and 2931 a) 4's ¢s from Felis viverrina
Bennett and Lepus ruficaudatus Geotf,, Satpara, Puri District, Orissa,
India, 16. 11 1914, coll. Dr N. Annandale; (Berlin Mus. = N. 2822)
d 9, origin unknown, collected by Schoede; (N. 3073 = Ind. Mus.
2176/17) &'s Qs from Lepus sp., Satpara, Lake Chilka, Orissa, 1X. 1914,
Chilka Survey coll.; (N. 2388 b) d's ¢ s from panther, no locality stated
presented by R. Hancock ; this lot contained some large specimens.
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21. HAEMAPHYSALIS CUSPIDATA Warburton, 1910.
Figs. 367-370.
Lit. and Icon. : Warburton, xir. 1910, pp. 401-402, Figs. 6, 7, & and @ (repro-
duced).

Male (Fig. 867). Scutum: 1S x 1'1 mm., fairly glossy, with
numerons very small, shallow, diserete punctations; cervical grooves
deep under the cornua, then faint and gently diverging ; lateral grooves
medium, faint, including one festoon; festoons long, curved, with
distinet broad intervals widening distally. Capitulum : base rectangular,
broader than long, with straight sides and very long cornua, longer
than the base (hence cuspidata); palps of medium length ; article 2
fairly salient laterally, unarmed, article 3 with long dorsal retrograde
spine reaching to the posterior border of article 2, and almost equally
long ventral spine, article 4 unusually long: hypostome 4| 4. Venter:

&P
P
/

\

7

P

Fig. 367. Fig. 368.
Figs. 367 and 868. II. cuspidata. (Fig. 367) ¢ dorsum, capitulum in ventral aspect,
coxa and trochanter 1, palp in profile, spiracle, anal grooves. (Fig.368) ¢ capitulum
and scutum, palp in profile, spiracle. (Sketches by C. W.) Warburton, 1910, Figs. 6, 7.

o

genital orifice between coxae II; anal grooves ogival ; spiracle sub-
triangular, with narrow rounded anterior border and nearly straight
posterior border. Legs: coxa I with long narrow spur, coxae II-IV
unarmed, trochanter I with a strong rather sharp retrograde spur
both dorsally and ventrally ; otherwise as in Il. aculeata (p. 440).
Female (Fig. 368): Body dark-brown, very punctate. Scutuwun :
yellowish, nearly circular, 096 x 1'3 mm., numerous medium-sized
punctations: cervical grooves rather long and slightly converging
till they reach the middle of the scutum. Capitulum: base about
twice as broad as long, with long cornua, but not so long as in the ';
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porose areas rather large, oval, converging in front, separated by wmore
than their diameter; palps with the same characteristics as those
in the &, but the ventral spur on article 3 longer than the dorsal;
hypostome 4 4. Venter: spiracle nearly circular, but rather pointed
dorso-laterally ; vulva between coxae II and IlL.  Legs: as in the 4.

Nymph: (Fig. 369): Scutune: 042 x 048 mm.  Capitulum :
without dorsal spur on article 3 of the palp; otherwise like the 2
in such structures as arc present. The long cornua give it a very
characteristic appearance.

Fig. 369. H. cuspidata. Nymph. Scutum, capitulum in dorsal and ventral aspects,
coxae with trochanters, spiracle and tarsus IV. (N, 2692 type.) Original, N.C. del.

2

Fig. 3710. H. cuspidata Larva. Scutum, capitulum in dorsal and ventral aspects, coxae
and tarsus IIT. (N, 2692 type.) Original, N.C. del.

0-5mm

Larva (Fig. 370): Scutum: 0:25 x 031 mm., cordate, emargination
deep; cervical grooves well marked for half the scutal length, parallel.
Cupitulum : base sub-rectangular, with cornua only slightly developed:
palps as in the nymph, but less salient laterally. Legs: coxae
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practically unarmed: tarsus I1I tapering finely: pad short. There
is little to indicate the connection of the larva with the adult.

Deseribed  from  (N. 1108) 30 &, found (in  company with
H. aculeata) on Tragulus memmina (the “ Mouse Deer”), at Colombo,
Ceylon, 3. vur 1909, by Mr C. C. Dobell; and (N. 2692) 2 §,7 os
and 4 larvae, found on Paradosurus niger (Palm civet) at Colombo,
Ceylon, 16. 11 1910, Dr A. Willey coll. We have since received
(N.2766) 3 4 1 ¢, found on Herpestes mungo, Peradeniya, Ceylon,
1. 1912, J. S, Fryer coll.

This speeies much resembles H. wculeate in most respects, but
it is easily distinguished by the capitulum.

Types in Cunbridge (N. 1108, 4's3; N. 2792, 1 ¢ 7 o 4 L)
We have presented co-types (N. 1108 ') to the Zoological Museum,
Berlin, and to the Neumann collection, Toulouse.

22. HAEMAPHYSALIS ACULEATA Lavarra, 1905.
Figs. 371, 372.

Lit., Icon. and Synon. : 3
. aculente Lavarra, 1905, pp. 255-258, no figure (2 ).
1. longipalpis Warburton, 1910, pp. 399100, Figs. 4, 5 (4 aud @ reproduced).
. aculeata Lavarra, in Neuwanu, 1911 a, p. 110 ; no figure.

Male (Fig. 871). Scutum 2 <13 mmt, glossy, with numerous
very sinall punctations, many of them confluent; cervical grooves
deep to receive the cornua, barely visible behind them ; lateral grooves
rather short and faint, including one festoon ; festoons long, with well-
marked curved intervals, Capituluan : base sub-rectangular, with
rounded sides, broader than long, with cornua of almost cqual length ;
palps very long, three times as long as broad: article 2 very slightly
protuberant laterally, unarmed; article 3 with a long, strong retro-
grade spine dorsally and ventrally; hypostome small, with numerous
very small sharp tecth, apparently 6 6, considerably shorter than the
palps.  Venter: genital aperture between coxac II; spiracles sub-
rectangular, more rounded anteriorly; anal grooves rather ogival.
Legs: coxac | with a rather long blunt spur; coxae [I-IV unarmed;
trochanter I has a distal retrograde spur both dorsally and ventrally,

1 The seutum of (N. 2731 co-type) the g presented by Lavarra measures 17 x1:2 mm.
but the specimen appears somewhat shrivelled.
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the former blunt, the latter shorter and more pointed; tarsus IV
roundly tapering; pads large.

Female (Fig. 372). Scutum nearly circular, 1-2 ¥ 12 mm. ; cervical
grooves deep pits behind the cornua, followed, at a short interval, by
broad, shallow, nearly parallel depressions extending slightly beyond
the middle of the scutum; numerous very small punctations. Capitu-
lum : base rectangular, twice as broad as long, porose arcas much
longer than broad, very far apart; cornua short and blunt; palps very

H)
Fih\—" pm
Fig. 371. Fig. 372.

Haemaphysalis aculeata.
Fig. 371 ¢. Dorsum, tarsus IV, spiracle, palp in profile.

Fig. 372 ¢. Capitulum and scutum, palp in profile, spiracle. Warburton, 1910, Figs. 4, 5
(sketches; scutums to scale).

long, four times as long as broad, nearly cylindrical, armed as in the
J', but with the dorsal retrograde spur of article 3 shorter; hypostome
515, well covered with small teeth ; spatulate.  Venter: spiracle smaller
than in the & and more pointed dorso-laterally. Legs: as in the 4.

Deseribed from 10 & and 1 @ taken by Mr C. C. Dobell from
Tragulus memmina (the Mouse Deer), at Colombo, Ceylon, 3 vii. 1909,
and named I1. longipalpis by Warburton (1910).  The ' was described
before as H. aculeata by Lavarra (1905); the latter name has, therefore,
priority. Lavarra’s specimens (16 ¢") were found on Tragulus memmina
Bodd. in the East Indies, the host, which died in a menagerie, having
been purchased by the Zoological Museum, Rome. A specimen kindly
presented to us by the author (N. 2731, co-type) agreed fully with the
foregoing description of the .

This remarkable species, though undoubtedly a Haemaphysalis, has
the abnormal character of palps much longer than broad. It belongs
to the £, bispinosa group.
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Types and co-types (') in Lavarra’s collection, Rome, in Toulouse
and Cambridge. The types of H. longipalpis Warb. (N. 1107, 4 §) are in
Cambridge.

23. HAEMAPHYSALIS CALCARATA Neumann, 1902.
Figs. 373-377.

Lit. and Icon.: Neumann, 1902, pp. 113-115, Figs. 2, 3 (J reproduced).
Description of & and o, the latter not fignred.  Neumann, 1910, pp. 173-174,
Figs. 11, 12. Description of . The figures represent the 9 capitulum and
seutum, ventral aspect of palp, digit ; not reproduced (see our text). Neumann,
1911a, pp. 113114 ; account condensed from Neumann, 1902, @ not de-
seribed, species not figured.  Blanchard, 1909, p. 148, Fig. 178; species
merely listed, the figure taken from Neumann.

Male (Figs. 373-375) : Body about 1-7 » 11 mm. in average speci-
mens’. Scutum: punctations very fine, diserete, inconspicuous ; cervical
grooves short, deep, converging ; lateral grooves medium, well-marked, in-
cluding one festoon ; festoons relatively broad, hardly longer than broad.

Suals s on

Fig. 373. Fig. 374.

Fig, 373. H. calcarata ¢. Dorsum and venter, spiracle and tarsus IV. (Drawn from the
type in Neumann'’s collection, No. 1292.) Original, G. H. F. N. del.

Fig. 374, H. calcarata 2, left palp, ventral aspect. Neumann, 1902, Fig, 2.

Capitulum : base trapezoid, broadest in front, with straight or somewhat
rounded sides converging behind, cornua slight; palps with article 2
very salient laterally, the salicnce hollowed to receive coxa I, and
produced on the ventral side to a sharp retrograde spur; article 3
broader than long, with a long sharp ventral retrograde spur; no

} This is the size of the g type we illustrate in Fig. 373; our 4 ¢& from Somaliland
measured 1'95x1-1; 1"8x1°1; 1-75x1-1; and 1:65 x 1 mm. respectively.
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dorsal spurs on the palps; hypostome 4 4. Venter: spiracle sub-
triangular or somewhat comma-shaped, rather small.  Legs: coxae
with strong internal spurs, strongest on coxa I trochanter I with
long sharp ventral (as well as dorsal) retrograde spur; a similar but
less-marked spur on trochanters II and III, nearly obsolcte on
trochanter IV; tarsi short and very stout almost to the tip, where
they taper very abruptly; pad moderate.

Female (Fig. 376). Scutum : 0°95 x 0-85 mm.?, appearing distinctly
longer than broad, narrowing posteriorly; punctations rather few,
indistinet, of moderate size. Capitulum with base of similar shape to
that of 4" though relatively broader; porose areas oval, well separated,

Fig. 375. Fig. 376.
Fig. 375. H. calearata 3. Coxae with trochanters. Neumann, 1902, Fig. 3.

Fig. 376. H. calcarala 9. Scutum, capitulum in dorsal and ventral aspects, coxae and
trochanters, spiracle and tarsus IV. (N. 1224} Original, N. C. del.

converging anteriorly; palps as in the ¢ but relatively longer and
with the ventral spur on article 2 less marked. Venter : spiracle sub-
circular, small.  Legs as in the 4", with the same coxal and trochantal
armature less marked, and with similar thick abruptly-tapering tarsi.
Nymph (Fig. 377): Scutum sub-circular, shagreened but withont
definite punctations; cervical grooves well-marked and converging at
first, then broad and shallow. Capitulum with base broadening
anteriorly, cornua slight ; palps with article 2 sharply salient laterally,

! Measured on our specimen from Somaliland.
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with its posterior border almost straight dorsally, but with a ventral
retrograde spur directed outward ; lateral contour of articles 2 and 3
continuous and concave ontwardly ; article 2 twice as long as article 3
hypostome 2 2. Legs with a sharp internal spur on all the coxae.
Through the courtesy of Professor Neumann we have been able
to study and figure one of his type specimens (4'), the species having
been founded by him on 5 ¢ and 1 o from Spermosciurus sp., Sichi Baz,
Abyssinia, collected by Hilgert (received in 1901 from Erlanger).

Fig. 377, H. calcarata Nymph. Capitulum and scutum, capitulum in ventral aspect,
with coxae and trochanters, spiracle and tarsus IV. (N, 1224.) Original, N. C. del.
Neumann, 1910, p. 173, records 2 & and 8 ¢ from a squirrel,

Roséres, Upper Blue Nile, Egyptian Soudan, 1906, coll. C. Alluaud

(Paris Mus.)).  The female as deseribed and figured by Nenmann (1910)

does not agree so closely with the male as do our specimens; we do not,

therefore, reproduce his figures.

Our deseription of the adults and nymph is based on specimens
(N. 1203, 1224), 4 & 2 ¢ and 1 o, from Nerus rutilus, Biacobaba,
Somaliland, 1v. 1901, presented by Dr E. Brumpt, and the study
of a type 4.

Types in Neumann collection, Toulouse. Co-type (N. 2882) 4
in Cambridge. ’

Haemaphysalis calcarata var. houyi
Nuttall and Warburton, 1915, n. var.
Male: Resembles the type but for its somewhat sturdier build and
the fact that the trochantal spurs arc short and blunt, the palps being
somewhat shorter and more massive,
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Female : Resembles the type except for the reduced trochantal
spurs.

Nymph : Possesses a scutum rather longer than in the type.
Trochantal spurs absent.

Described from 7 & 1 ¢ and 2 o from Bate, New Cameroon,
colleeted by Dr Houy. The variety is closely allied to a small form of
H. leachi found in Abyssinia by Dr Brumpt but it is distinguished
therefrom by 1ts humped tarsi.

Types in the Berlin Museum (No. 279), co-types in Cambridge
(N. 2996).

24. HAEMAPHYSALIS CALVUS Nuttall and
Warburton, 1915 n. sp.

Figs. 378, 379.
Male (Fig. 378). Scutum about 24 x 17 mml, broadly oval,
widest at about the fourth coxae, glossy, with very numerous minute

imm.

Fig. 8378. H. calvus 3. Dorsum and venter, right palp in profile, hypostome (highly
magnified), spiracle and tarsus IV. (N. 2120 type.) Original, N. C. del.
shallow punctations, often confluent and tending to a linear arrange-
ment ; cervical grooves short deep depressions close behind the anterior
border; lateral grooves short, beginning far back and ending very
! The scutums of our 3 ¢ specimens measure respectively :

26 x1-85 mm. 2:3 x1'7 mm.
2-45x18
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indefinitely ; festoons rather longer than broad.  Cupitulum: base
reetangular, twice as broad as long. finely punctate, with moderate
cornua; palps short, article 2 only slightly salient laterally, the salience
about <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>